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Since 1948, far more aircraft have made far more 
Aytrol than any other anti-skid braking syste 


and, Aytrol, the world’s leading 
anti-skid braking system, is now on: 


BOEING 707 


BOEING 720 NDROI 


BURBANK, CALIFORNIA 
CONVAIR 88O cies SEBOANe 
Developers and producers of 


Cc oO N V A j Re 6 Oo oO reliable control components, 


sub-systems and systems for 
the aircraft, missile, electronics 


D oO U G L A QQ D Cc - B and transportation industries. 


Write for descriptive literature on hytrol a 


“ZNCINEERS Interesting opportunities are available. Write or call Mr. Douglas Nickerson, Chief Engineer, 3000 Winona Ave., Burbank 





GUIDANCE 


Jam-proof Polaris inertial guidance, the most 
advanced existing system of its kind—compoct 
to fit a submarine launched missile; rugged to 


_-~ withstand the shocks of water, air and space; 
accurate to place the streaking Polaris on trajec- 
tory for its distant target; reliable to achieve 

—~ consistently fine performance in the highly 
successful Polaris Fiight Test Program; produced 
by General Electric's Ordnance Department. . 


Rel 











ye Versatile Polaris fire control — equally ad 


vanced portner to inertial guidance—occurote 
in solving a- most difficult weapon system prob 
lem, the aiming of ballistic missiles from a sub 
merged moving platform; precise compensating 
for the roll, pitch and yaw of the vessel; depend tee eo 
able for use on the long cruises of atomic sub 
marines; rapid for firing sixteen missiles in as 
“Se many minutes; designed and produced by Genera! 
Electric's Ordnance Department 


Guidance and fire control systems delivered two years Sia 
ahead of the original Polaris schedule 
ae 
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AVIATION CALENDAR 





Oct. 10-12—Conference on Anatomy of 
Manned-Space Operations, American 
Rocket Society, Dayton Biltmore, Day 
ton, Ohio 

Oct. 10-12—1960 National Electronics Con 
ference and Exhibition, Hotel Sherman, 
Chicago, Il 

Oct. 10-14—Society of Automotive En- 
gineecrs National Acronautic Meeting, 
Ambassador Hotel, Los Angeles, Calif 

Oct. 10-14—82nd General Conference, Na 
tional Guard Assn. of the U. S., Ha 
waiian Village Hotel, Honolulu, Hawaii 

Oct. 11-12—Fall Mecting, Institute of 
Printed Circuits, Sheraton Towers Hotel, 
Chicago, III 

Oct. 12-14—Third AFOSR Astronautics 
Symposium, Ambassador Hotel, Los An 
gcles, Calif. Sponsors: Air Force Office of 
Scientific Research; Society of Automo 
tive Engineers (open mecting) 

Oct. 12-14—Seventh National Symposium, 
American Vacuum Society, Cleveland 
Sheraton Hotel, Cleveland, Ohio 

Oct. 14-15—Symposium on High-Speed 
Proce sing, Society of Photographi Sai 
entists & Engineers, Washington, D. C 

Oct. 14-15—l5th Midwest Conference 
Amencan Society for Quality Control 
Broadview Hotel, Wichita, Kan 

Oct. 15-16—Fort Rucker Fly-In. For in 
formation: Commanding Officer, 2nd Bat 
the Group, 31st Infantry, Fort Rucker 

Oct 16-19--Mid-Y: a6 Conference Au 
port Operators Council, San Francisco 

Oct. 17-18—Joint Meeting, Institute of th 
Acronautical Sciences and Canadian Acro 
nautical Institute, Queen Elizabeth Hotel, 
Montreal, Canada 

Oct. 17-21—National Safety Council's 48th 
National Safety Congress, Conrad Hilton 
Hotel, Chicago, Ill 


(Continued on page 6) 
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BY STANLEY M. INGERSOLL, Capabilities Engineer 


Report No. 10 
AQC 600 Propellant Utilization Control System 


For maximum efficiency from a liquid propellant missile, fuel and 
oxidizer must be depleted simultaneously. Our new AQC 600 
system, which consists of a controller and a differential pressure 
ratio sensor, measures the pressure ratio of fuel and liquid oxygen 
remaining in the tanks of a missile at any given time — then accu- 
rately controls the flow of these propellants into the combustion 
chamber. The percentage of accuracy is based on the propellants 
remaining in each tank, not on the full scale quantity. This reduces 
the absolute error signal as the propellant levels are decreased. 
The SM/I system measures the liquid head of each propellant and 
computes the ratio between the two head pressures electro- 
mechanically. An amplified error signal actuates a valve that 
changes the relative flow between fuel and liquid oxygen until the 
error signal is reduced to zero 


Typical Performance Specifications 


Pressure Conditions 
Max. line pressure ...+ 120 psi 
Max. differential pressure ... 35) 
Min. differential pressure . 0.2 
Ambient 


nee 0-15 psi 
Gaseous medium «s+.» GOx, Helium, No, Air or He 


Electrical 
Input 115 volts, oan, 10W 
28 VOC — 
Heater Voltage ° 28 VDC — 30 atts 
used only below 35°F) 


Environment 
10-38 cps +20 g's 
38-2000 cps +20¢'s 


a's 
15 g's (one axis) 





Accuracy (on basis of ratie) 
Sensor Computer. ..+0.15% 


Weight 
SeNSOF ....cces Controlier.. .4.8 Ib 





AMP 


ELECTRIK 
MOTOR DRIVE - 
BYPASS VALVE ' " ; and over-all 


MAIN VALVES system diagram 











For more information and complete operating specifications, write 
or wire SM/I today. Address ur inquiry to Stanley M. Ingersoll, 
Capabilities Engineer. 


SERVOMECHANISMS/INC. 


Los Angeles Division 





12500 Aviation Boulevard 
Hawthorne, California 
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Where you must have 
actuator reliability... 


look to 
Airborne 











A\mong the more critical of recent 
Airborne actuator applications Its 
that on the National Aerongutics 
and Space Administration’s NERV 
vehicle, where a linear actuator is 
required to extend and retract a 
nuclear emulsion package. In fact, 
success of the vehicle’s mission— 
Allen 
depends to no little 


study of the lower Van 
radiation belt 
extent on reliable functioning of 
this one component alone. 

In initial firings, the 75-lb. NERV 
will be carried to an 800-mile alti- 
tude by Argo D-8 rockets. The 
flight program calls for energizing 
the actuator at !20 miles up, thereby 
opening the shutter and telescoping 
the emulsion package out from 
the front of the nose cone. This 











Detail of GE-built Nuclear Emulsion 
Recovery Vehicie (NERV) shows locas 
tion of Airborne actuator used to ex- 
tend and retract emulsion package 
Requirements call for operation at 
temperatures from —65 to 160°F; alti 
tudes to 200 miles and beyond. Weight 
of actuator: 1.2 Ib. 


condition is maintained until the 
vehicle is within 200 miles of the 
ground on the way down, at which 
point the actuator 
emulsion package, closing the 
shutter. 


retracts the 


Noteworthy also in this application 
are some of the prime contractor's 
quality assurance tests, including 
acceleration to 125 g; sound pres- 
sure level of 160 decibels minimum; 
and shock loading of 50 g. 


Whatever your 
electromechanical actuation 
or rotary—you can depend on 
Airborne to help you 
highly reliable componentry. For 


requirements in 
linear 


achieve 


information or proposals, contact 
any of our offices, 


M2302 NE— 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY e« 


Offices in Los Angeles and Dallas 





AVIATION CALENDAR 


(Continued from page $) 

Oct. 19-21—Annual Convention, Southeast 
ern Airport Managers’ Assn., Far Hori 
zons Motel, Sarasota-Bradenton, Fla 

Oct. 19-21—Symposium on Space Naviga 
tion, Institute of Radio Engineers 
Deshler-Hilton Hotel, Columbus, Ohio 

Oct. 19-21—Annual Meeting, Society for 
Experimental Stress Analysis, Hotel Clare 
mont, Berkeley, Calif 

Oct. 20-21—National Symposium on Hyper 

Pechniques Institute of the Acro 

Shirley-Savoy Hotel, 





velocits 
nautical Sciences, 
Denver, Colo 
Oct. 24-26—NMedical and Biological Aspects 
f the Energics of Space, Unclassified 
Granada Hotel, San An 
ex. Sponsored by the School of 
Medicine. Arranged South 
\ ich Institute 
Oct. 24-26—Seventh Fast Coast Confer 
nce on Acronautical and Navigational 
lectronics, Institute of Radio Engineers 
Lord Baltimore Hotel, Baltimore, Md 
Oct. 25.27—11th National Conference on 
Standards, Sheraton-Atlantic Hotel, NY ¢ 
Oct. 27-28—1960 Annual Electron Devic 
Meeting, Institute of Radio Enginecrs, 
Hotel Shorcham, Washington, D. C 
Oct. 27-29—1960 Industry Display, Aircraft 
Electrical Societv, Pan Pacif Andito 
n, Los Angeles, Calif 
Nov. 1-2—Fall Meeti ig Radio 
Commission for Acronautics 
Park Hotel, Washington. D. C 
Nov. 2-4—Tenth Aircraft Hvydranl Con 
ference, Pick-Fort Shelbi Hot ] Detroit 
Mich., Sponsor: Vickers, Inc 
Sperry Rand Corp. (Invitational 
Nov. 3-4—Annual Fall Mecting, Northeast 
Chapter-American Assn. of Airport Ex 
tiv Sheraton Inn, Binghamton, 
N.Y 
Nov. 14-15—Quarterly 
Assi f Local Transport 
Olvmpic Hotel, Seattle, Wash 
Nov. 14-16—National Convention, National 
\cronant Assn. Indio, Calif 
Nov 14-18—Flight Safets Foundation 13th 
Annual International Air Safety Seminar, 
n M ration with Aviation Crash In 
Research, Phoenix, Ariz. For FSF 


Svmposiim 


Technical 
Sheraton 


div sion of 


Regional Me ting, 
Airlines, 


' I ind by invitation 
15-16—Symposium on Engineering 
yhication of Probability and Randon 
t Theory, Purdue Universit 
ivett Ind 

Nov 15-16—12th Annual Mid-Ameri 
| tron ( nferen # In titute of Ra 

dio Engineers, Hotel Muchliebach, Kan 

is Citv, Mo 
Nov. 15-17—36th Meeting, Aviation Dis- 
tr tor ind Manufacturer Assn., 
| ra Hotel, Palm Springs, Calif 

Nov 15-17—Air For Navy-Industry Pr 
Systems Lubricants Conference 

hed), Hilton Hotel, San Antonio 
ponsor ARDC W right Air 

ment Division Southwest Re 

In trtute 

Sth Annual Mecting and Astro 

in Rocket So 
W a hington, 


] Exposition, Americ 
Shorcham Hotel 
D ¢ 
Mar. 16-18—Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
Washington, D. C 
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C aurematre TRANSLATION 
INDEXING 
ABSTRACTING 


iutomatic indexing, automatic abstract- 


To formulate rules for automatic language translation is Te 


a subtle and complex task. Yet, significant progress is ing, and ispects of communicating scientific 


ilso being investigated. Research and 


Intellectronics Laboratories will 


being made. During the past several years large amounts informat 


of Russian text have been translated and analyzed at developme t the 


Ramo-Wooldridge’s Intellectronics Laboratories using eventuall electronic machines capable of carrv- 
I 


electronic ing on self ected programs of research and analysis 


several types of existing general purpose 
computers 
Many 


used to remove 


hundreds of svntactic and semantic rules are 
ambiguities otherwise present in word 
for-word translation. The considerable improvements that 
have been effected during the progress of this work indi 
cate that it may be possible within the next year or so to 
produce, for the first time, machine translation of sufficient 
accuracy and at sufficiently low cost to justify practical 
application. Electronic computers are also invaluable for 


other language research activities at Ramo-Wooldridge. 


and “lean 


T he AacUt 
of knowledg 


created challer 


scientific er 


For a copy 
Ramo-Wooldr 


their own experiences, 


ng pace at which these “communication 
problems are growing in importance has 


ging career opportunities in new fields of 


r career brochure, “An Introduction to 
write to Technical Staff Development 


RAMO-WOOLDRIDGE 
a division of Thompson ae Wooldridge Inc. 


8433 FALLBROOK AVENUE, CANO PARK LIFORNIA 






















Mr. S. E. Miller, 

Vice President and 
Division Manager 

f American Bosch Arma 
shows the hundreds 

of items which go into 
the manufacture 

of a fuel injection pump 
((tleye lal -tem@el mes) (9) 


o 


IBM MOS 





American Bosch has turned to IBM's new systems tech- 
niques for faster, more sensitive control of its manufac- 
turing cycle at the Springfield, Massachusetts, plant. 
Utilizing the IBM Ramac 305, the Management Operating 
System has been applied to Materials Planning and Inven- 
tory Management, and large savings have already accrued. 


These additional savings are expected from methods 
now in use: 
® sharp reduction of machine setup costs. ® standard- 


ized production levels, to minimize manpower fluctuations 
and concentrate inventory dollars on active sales items. 


@-= 


MANAGEMENT OPERATING SYSTEM 
SAVES AMERICAN BOSCH $120,000 
YEARLY ON SHOP ORDERS ALONE 






..-TRIPLED SAVINGS ANTICIPATED WHEN SYSTEM IS EXPANDED! 


# substantial time reduction In production schedule 
changes. # automation of annual standard cost revisions, 
with a 70% expense cut 


When the Management Operation System is extended to 
other areas, American Bosch estimates that savings will 


be tripled 


MOS can be applied to most industrial operations, with 
specially trained manufacturing representatives to assist 
you. IBM Balanced Data Processing provides comprehen- 
Sive support in applying the system to your company’s op- 
eration. For full information, call your nearest IBM office, 


BALANCED DATA PROCESSING 


Me, © 
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AaAzERoncaA... and the 15-minute man! 


The key to peace lies in the nation’s deterrent power . 

the building and maintaining of the military strength req 

uisite to preclude enemy aggression here or abroad. Today, 

Aeronca’s DEFENSE PRODUCTS GROUP is making 

significant contributions to the nation’s readiness, deliver 

ing systems and subsystems to meet the sophisticated re Fy ¢ Agee 7 FN ppernn the- 
requirements for advanced air weapon, astronautic and Thee sissifies based in Britain. lx 
ground support equipment. To produce complete systems serted in separate control panels, 
packages, Aeronca’s Scientists team with competent Proj- the keys start a fully-automatic 15- 
ect Engineers to evaluate and analyze mission profile re minute countdown te nuclear wer 
quirements .. . interpret abstract concepts . . . develop 

and produce operational systems. And Aeronca offers 

performance-proven systems management with integrated 

laboratories and facilities to assure Quick Reaction Capa 

bility . .. expedite projects from the theoretical-problem 

stage through the production of actual working hardware 

... reliable and on-schedule! 


Excellent openings now available for creative R & D Engineers with aerospace manufacturing corporation 
experience. Write today to Mr. 0. E. Chandier, Mgr. Professional Employment 1714 Germantown Rd., Middletown, O 


PLANTS AND LABORATORIES FROM COAST TO COAST: AEROSPACE DiV., BALTIMORE, MD.; MIDDLETOWN DIV., MIDDLETOWN, OHIO; AEROCAL DIV., TORRANCE, CALIFORNIA 





Norden Contact Analog Display... 
man’s sight beneath the sea 


This is just one of several key programs at Norden 
involving advanced television, radar, digital com- 
puting and digital control systems. And as man con- 


A recent and significant Norden achievement is a 
contact analog display which orients man in the un- 
natural environment beneath the sea. This compact 
system provides a pictorial pathway for a submarine, 
displaying on a single screen all pertinent para- 
meters: pitch, roll, heading, speed, surface and bot- 
tom positions. It forms an integrated control station 
for the craft. A sophisticated electronic system uti- 
lizing advanced television and computer techniques, 
it was developed for the Bureau of Ships and brought 
from concept to hardware in less than 18 months. 


tinues to probe his universe, Norden engineers will 
be helping to make his craft safer and more efficient 
... for Norden is dedicated to extending man’s capa- 
bilities. 


Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 


UNITED AIRCRAFT CORPORATION 


STAMFORD, CONNECTICUT 





ELECTRONIC 
ELECTROMECHANICAL 
INSTRUMENTATION 


The Liquidometer Corp., recognized as a leading designer and manufacturer 
of aircraft liquid quantity instrument and control systems, offers 

new instrumentation capability in electronic and electromechanical areas. 
Liquidometer invites your inquiry. Capabilities are fully described 

in a new brochure available on request. 


THe LIQUIDOMETER corr 


DEPT. T, LONG ISLAND CITY 1, NEW YORK 





Since 1920 





46,000 rpm turbine starter 
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46,000 rpm turbine in Hamilton- 
Standard jet engine starter 
turns on Fafnir Extra-High- 
Speed (WO Type) Super-Preci- 
sion Ball Bearings. 


FAFNIR BALL BEARINGS 


On the turbine end of Hamilton-Standard’s PS400- thrust loads of up to 350 pounds per bearing. 

14 jet engine starter, Fafnir Super-Precision Ball It takes engineering and production capabilities 

Bearings hold the turbine steady at 46,000 rpm of the first order to turn out bearings built for 

speeds. The bearings themselves are engineered to service like this. Take advantage of it! Write The 

meet testing speeds of up to 84,000 rpm! Fafnir Bearing Company, New Britain, Conn. 
From the moment the starter is energized, these 

extra-high-speed ball bearings are subjected to 


punishing service. Designed with “counterbored”’ aS FA r % 3 ee 


inner rings for efficient high-speed performance, 
they must operate dependably and precisely under BALL BEARINGS 





<P 

s For more than a quarter 
century, Hallicrafters has 
worked in close partnership 
with our armed forces on fast 
solutions to critical military 
electronics problems. Out of 
this priceless experience 
are emerging startling new 
ideas and hard-hitting, fast- 
moving techniques to keep 
our country one jump ahead 
in electronic warfare... 


Mee 
World Wide Blue Streak’ Poject 


New levels of speed and efficiency are being reached in equipment moderniza- 
tion, retrofit and technical support programs with Hallicrafters’ radical new 

Bive Streak’ project. Specially-trained Maintenance and Technical Support 
Teams. close-knit and flexible, can be tactically deployed to accomplish main- 
tenance, installation and testing of electronics weapons systems anywhere in 
the world 





Hallicrafters participation in the Atlas missile project helped to develop capa- 
bility for many areas of the complex missile field, including code translator 
data systems; ground support equipment; ECM testing and antenna systems 
Current explorations involve latest Infra Red techniques. 


hallenging new opor- 
nterested in qualified 
vels. For full details in 
t William F. Frankart, 


er ng. 


B-52 and other military aircraft will be protected by the most potent Electronic 
Countermeasures equipments yet devised. These equipments were developed 
in close teamwork with the Air Force under Hallicrafters’ QRC (Quick Reaction 
Capability) program. Now qualified to meet full environmental specifications, 
they are in quantity production. 


Hallicrafters communications leadership is exemplified by new high frequency 
Single Sideband receiver, (model no. SX-116). 100% modular design permits 
simple modification for compatadility with existing and future communications 
systems. Stability, with proper available plug-ins, is better than one part in 
10,000,000 per month. Hallicrafters also offers an existing capability in receiving 
and transmitting techniques up to frequencies of 50,000 megacycies. 


Airborne antennas and micro-wave components with power capability in excess 
of 1,000 watts, can be made available to solve tomorrow's very high power 
handling requirements. Testing of microwave components is possible with 
special high power generators, designed and built by Hallicrafters. 


For further information on Hallicrafters facilities and experience in mil- 
itary electronics research, development and production, please write to: 


hallicrafters ®) company 


Military Electronics Division, 
Chicago 24, Illinois 





WHICH C-BAND BEACON FITS YOUR NEEDS ? 


CRYSTAL VIDEO 


Fa & &, ss 


‘'SUPERHETERODYNE 


VOUGHT ELECTRONICS HAS BOTH! 
ee 


For moderate range and sensitivity 41 dbm the economical, solid 
state crystal video beacon. For long ranye and high sensit 65 dbm 


Vought Electronics offers a transistorized superheterody: 


Flight tested, off-the-shelf delivery. Both beacons have been flight tested 
and successfully operated at theoretical line-of-sight rang to 60,000 feet. 
Lightweight, compact and rugged enough t ate under extreme field 
conditions, the aluminum alloy casting packages are pressurized, designed 
for hard mounting to the airframe. Accessible parts and readily available 
adjustments insure easy service. Both beacons are completely transistorized 
throughout, except for the magnétron and local oscillator 


Compatibility Vought Electronics beacons are designed to be compatible 
with existing C-Band radars (FPS-16, MPS-26, et and with primary 


power and antennas available on modern aircraft 


FOR FULL PERFORMANCE AND DELIVERY DETAILS. write 


CHANCE ELECTRONICS 
VOUGHT Ad DIVISION onus rons 


ANTENNAS « AUTOMATIC CONTROLS ¢ NAVIGATIONAL ELECTRONICS *© GROUND SUPPORT ELECTRONICS 





AL 
ANSWERS YOUR 
QUESTIONS 


VACUUM MELTED 
ano ALLOYS 


STEELS 


Q. Where are vacuum melted alloys best suited? 


A, For exacting applications—including materials for 
rockets, missiles, and jet engines. And other places 
where expensive machined parts are involved. In 
highly stressed parts where failure is highly costly 
Where increased reliability is vital 


Q. Whar are the advantages of A-L vacuum melted 
alloys? 

A. You get parts with optimum quality for critical 
applications—higher mechanical properties, better 
fatigue strength, improved toughness, and better 
transverse ductility. You also get maximum insur- 
ance against internal defects through improved clean- 
liness and decreased gas content. And hot and cold 
workability are improved, the material is more homo- 


geneous, and properties are better. 
Q. How are these metals made? 


A. A-L uses all three of the vacuum melting proc- 
esses. Consumable electrode vacuum arc remelting is 
used to produce A-L Consutrode™ steels and alloys 
in ingots up to 20,000 pounds in weight. Induction 
vacuum melting is used to produce 2,000 pound 
heats of Allegheny Ludlum Invac materials. And re- 
melting Invac electrode stock by the consumable 
electrode process produces A-L Invacutrode steels 
and alloys that have the best possible combination of 


chemistry 
Q. ope cil 
premium q 
steels, | 
steels 

Q. In 
able? 

A. In all 
billet, bar 
Q. How 
cost with or 
A. Natura 
trode alloys 
alloys and 
cally justifie 
finished 
the manufa 
in the yield 


Q. Wher 
A. Ask y« 


“Modern Me 


technical 
and qualit 


trol, cleanliness, and homogeneity. 


what metals are available in A-L’s 
melting? 
e steels and special alloys—low alloy 
steels, stainless steels, tool and die 
temperature steels and alloys 


rms are these A-L special steels avail- 


ercial mill forms—plates, sheet, strip, 
tubes, and even extrusions 
se vacuum melted alloys compare in 
ary alloys? 
uum melting costs more. Consu- 
he least expensive, followed by Invac 
trode alloys. Their use is economi- 
the improvement of quality in the 


the quality required by the severity of 


ring process involved, and the increase 
sound parts. 
| get more information? 


A-L representative for your copy of 


iting at Allegheny Ludlum.” It gives 


on the new melting techniques 
provements in materials. Or write: 


Allegheny Ludlum Steel Corporation, Oliver Bldg., 


Pittsbu rgh 2 


2, Pennsylvania. Address Dept. AW-10. 


ALLEGHENY LUDLUM 


PIONEERING on the Horizons of Stee! 





Antiquated 
Cleaning Equipment 4 
) Can Be Costly! _. 
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Detrex will lease a machine to fit your needs 
exactly and economically! 


It is no accident that the Detrex nameplate is 
found on more cleaning equipment in more metal- 
, M4 y . " P ¢ , > , y > J 
working plants than any other—dy a wide margin. Depend on DETREX for 


Detrex has had more than 30 years’ experience in Every Metal Cleaning 
designing this equipment—has the most complete ers “a 
fe eg : : eo PERS AQ 
and modern facilities for producing it—has the (Trichlorethylene) 
x Solvent Degreasers 
largest and most expert field force to help install Ultrasonic Fauipment 
industrial Washers 
Phosphate Coating mp 
PAINTBOND Compounds 
Aluminum Treating Come 
Alkali and Emutsion Cleaners 
Rustproofing Materials 
Extrusion and Drawing Compounds 
Spray Booth Compounds 


and service it. And now you can lease any of your nds 
cleaning equipment requirements from Detrex. nds 
Whether you need a machine for degreasing, 
washing, rustproofing, phosphate coating, paint- 
bonding or paint stripping—whether you require 
equipment that is large or smali—whether you 
desire a manual or automated operation— Detrex 


can supply your needs exactly and follow through 
with the service that means complete satisfaction. 


CHEMICAL INDUSTRIES, INC. 





Box 501, Dept. AW-1060, Detroit 32, Mich. 


World’s Largest Exclusive Producer of Cleaning Chemicals and Equipment 
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From RCA'’'s microwave designers 
—T_New Ultra-Low-Noise 


AL 


is 


With a Terminal Noise Figure as Low as 2.8 db. 


Here are the dramatic facts about the new RCA developmental type 
A-1207 series of Ultra-Low-Noise T: ng-Wave Tubes. 


4.5 db Maximum Terminal Noise Figure. This is a realistic value of 
noise figure because it includes couy sses. Because this is a maximum 
value, the average noise figure for tubes in this series is considerably 

less than 4.5 db. Laboratory tests of tubes of this series have shown 


terminal noise-figure values as low as 2.8 db 


Advanced Proven Design. The design of the developmental type A-1207 
series is based on that of the well known RCA-6861. Only recently 
Zurich Airport reported 19,200 hours of service from a 6861. 


Complete S-Band Coverage. The developmental type A-1207 series 
offers coverage in bandwidths of 200 Mc to 800 Mc for S-band 
frequencies between 2200 Mc and 4100 Mc. 


1 Milliwatt Minimum Power Output. You'll obtain an output of 
over | milliwatt with a minimum gain of 20 db from any tube in 
this remarkable series. 


Most important of all, the RCA developmental type A-1207 series is a 
firm design, ready for immediate production and delivery to meet 

your schedules. Get full details about this unusual new line of 
ultra-low-noise traveling-wave tubes today. Contact the RCA Field Office 
nearest you. RCA Electron Tube Division, Harrison, N. J. 


RCA ELECTRON TUBE DIVISION FIELO OFFICES INDUSTRIAL TUBE PRODUCTS SALES: Detroit 2, Michigan, 714 New Center Building, 
TRinity 5-5600 + Nework 2, N. J., 744 Broad $t., HUmbeidt 5.3900 + Chicago 54, Iilinois, Suite 54, Merchandise Mart Plaza, WHitehol! 
4.2900 «+ Los Angeles 22, Colif., 6355 E. Washington Bivd., RAymond 3-836! ~- Burlingame, Coll¥., 1838 El Camino Real, OXford 7-1620. 
GOVERNMENT SALES: Nework 2, N. J., 744 Brood Street, HUmboldt 5.3900 + Deyton 2, Ohio, 224 N. Wilkinson St., BAldwin 6-2366 
Washington 6, 0. C., 1725 K St., N.W., FEderal 7-8500 


The Most Trusted Name 


RADIO CORPORATION OF AMER 





pumping 


NEW VANE-TYPE FUEL PUMP 


120X magnification of 
contaminated jet fuel 


.«-- Gives longer service life when 


AaAtea 


fuels at 


high volumes and pressures 


Vickers balanced-vane type jet engine fuel pumps 
designed to meet stringent MIL-E-5009B and MIL- 
E-8595 
available in a size range of 500 to 50,000 PPH, 


develop up to 1000 psi and operate at speeds up to 


contaminant tolerance requirements are 


6000 rpm. Pumps can be provided for speeds as high 
as 20,000 rpm and pressures above 1500 psi, where 
required. The housing configuration is adapted to 


specific installations. 


Model shown has these performance character- 
1000 psi; flow—4000 PPH, 


range—65° to 


istics: Pressure—to 
speed—4000 RPM; 
300° F, weight 

Designed for a service life of 1000 hours, the new 


temperature 
5 lbs, size—4Q” dia., 5°%” long. 
Vickers vane pump was proved in more than 3400 
hours of rigorous testing over the last two years (see 
Bulletin A-5242). Wear compensating parts and new 


material combinations extend service life. 


Write for Bulletin A-5242 for more details, 


AERO HYDRAULICS DIVISION 


DETROIT 32, MICHIGAN 


division of 


SPERRY RAND CORPORATION 
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TO SPACE 
AND BACK! 


America’s Agena is first 
orbiting satellite to send a 
capsule back from space 


On August 11 a Lockheed-built Agena 
satellite gave America a monumental 
“first” in the race to conquer space. With 
perfect timing, it dropped its payload 
into a recovery area near Hawaii. 

This brilliant feat, verifying the recov- 
ery technique, could not have been 
accomplished without the spadework 
already done by earlier Agenas in the 
Discoverer program of the U.S. Air 
Force. The Agena was first to be put on 
a predetermined orbit, a nearly circular 
orbit, and the difficult polar orbit; first 
to be commanded, monitored, and 
maneuvered on orbit; first to stabilize 
itself at an exact angle to earth; first to 
eject a recovery capsule. But the Dis- 
coverer program’s most important 
achievement has been to provide the Air 
Force with a tested satellite for its vital 
Midas and Samos programs. 

A larger, more powerful version, the 
Agena B, will be used in the satellite, 
lunar, and deep-space programs of the 
National Aeronautics and Space Admin- 
istration for several years. 


1 After first-stage Thor booster dropped away, 
® Agena satellite's own rocket engine ignited and 
drove it to exact speed to reach its planned polar orbit 


After the vehicle's retro-rocket (see main illustra- 


* tion) had slowed it to a safe re-entry speed, a para- 
chute lowered the 300-pound capsule to recovery area. 


2 As soon as it reached its orbit, the Agena satellite 
® swung itself around 180°, so that it sped tail first 
on its 18,000-mph, 94-minute journey around the world 


3 During the Agena’s 17th pase around the earth, a 
* timing device triggered gas jets that tilted its nose 
downward to a 60° angle for ejection of re-entry vehicle 


Agenas are made at “Satellite Center, U.S.A.” — headquarters of Lockheed’s Missiles & Space Division at Sun- 
* nyvale, California. Lockheed is prime contractor for the Discoverer program. Subcontractors are the General 
Electric Co. (recovery capsule), Bell Aircraft Corp. (Agena engine), and Douglas Aircraft Co. (Thor booster). 


LOCKHEED 


MISSILES & SPACE DIVISION + SUNNYVALE, PALO ALTO, SANTA CRUZ, VAN NUYS, CALIFORNIA 
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Pity the Poor Passenger 


\ vear of international jet travel to the Orient, Europe 
and South America plus transcontinental shuttles and 
domestic commuting convinces traveler that 
the jet age has left the fare-paying passenger even fur 
ther down the airline totem pole when it comes to 


this air 


service, convenience and courtesy. True, the time com 
pression of distance by the jet transports of U.S., French 
and British manufacture is nothing short of fantastic, 
and the full effects of this have yet to be felt. Major 
adjustments of working and playing habits are still re 
quired to properly utilize this new asset, and even air 
line experts have vet fully the 
problem of how to offer this time compression to the 


schedule not solved 
passenger for his maximum use 

But while the jet transports whisk through the air 
at from 500 to 600 mph., after a ground delay that 
makes timetables only a rough approximation, the pas 
senger is taking a heavier beating than ever before at 
It also appears that in-flight 
passenger service is sliding down a decline into second 


both ends of his flight 


rate restaurant service, but this becomes less important 
with the increased speed of the jets and the major slices 
in flight time. More and more, the airline traveler will 
be buying speed and regularity, not service in flight 

Here the pas 
efhicient 


handling of himself and his baggage, and it is here that 


On the ground it is a different story 


senger wants, needs and is entitled to some 


the airlines 
thei 
most serious annovance, and vou hear the 


ire doing an increasingly ineffective job as 


volume mses. Baggage is perhaps the 


slogan 


passcnger 
new 
of the jet age now at most any major airport 
Breakfast in San New 
dinner in London and baggage in Buenos Aires. 


Francisco, lunch in York, 


Baggage Handling Woes 


Unfortunately, although | am sure the Air ‘Transport 
\ssociation can quote some soothing statistics on the 
percentage of baggage lost, this is too often true. Unless 
vou have the reflexes of a hockey plaver and a canny 
knowledge of airline baggage whisking procedures, you 
may find it dificult to come up with your bags in the 
same place you happen to be at the moment. The bag 
gage tagging procedure has become almost a farce. In 
i recent international swing through five countnes using 
five airlines, not a single baggage claim check was ever 


luggage, and in most cases ther 


required to retrieve 
were no porters to carry it if your personal muscular re 
sources proved inadequate 

The Idlewild terminal complex may be fine for a well 
trained miler carrying only an extra handkerchief, but 
for international travelers with any quantity of luggage, 
niaking a connection becomes a mghtmare. London 
Airport and Idlewild are apparently still vying to sec 


which can maintain a woodshed terminal for transatlantx 
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passengers th 


ter now ul 


is the least fit 
It is high ti 
ort head tax and the policy of operating 


ubiquito 
an airport 
facility. | 


loca 


cach 
trafhe thi 
passenge! 
crnments 
Some pr 
work requi 
Britain ha 
repeal thi 


from cach 


longest, with even an experienced commu- 


to distinguish which transatlantic terminal 
human habitation 


ne to launch a campaign against the 


pay toilet instead of a universal service 


of the increasing revenue deposited in 
my by the growing volume of tourist 
ort head tax is an outrage and airline 


d begin to apply pressure to local gov- 


t rid of it. 


has been made in reducing the paper 
f the international airline traveler, but 
ome up with a new policy designed to 


ress and require even longer statistics 
enger to and from the United Kingdom. 


Ticket Counter Bottleneck 


The airline ti 


neck that 
catch a flight 
you are tr 
min, prior 
maiden sch 
around | 
various cit 
flights fron 
sce all iT 
possibiliti 
jet flight, t] 
not bette: 
progressed 
there arc 
simple aut 
earning th« 
But the am 
on the maj 
The jet 
serve mor 
significant 
working a 
to note that 
expenses a 
lining mat 
annoy passe 
swelling in 
utility of t 
full 
their invest 
to handle th 
and with fa 
In our 
bars all work 


financia 


ceuse after 
handling s 


ket counter has now become a bottle- 
invbody making close connections to 
[here is nothing more exasperating when 
heck in for a flight the standard 20 
parture than to be caught behind two 
ichers planning a three month itinerary 
We know many airlines have made 
separate those checking in for current 
mg term planners, but we have yet to 
ystems work effectively. With the 
re than a hundred passengers on each 
ket counter bottleneck is getting worse, 
rline ticketing procedures still haven't 
beyond the goose quill pen. True, 
enlightened airlines that are providing 
ticketing procedures, and these are 
t blessings of the harassed air traveler. 
f laborious handwriting that still goes 
itline tickets is simply ridiculous. 
given the airlines the opportunity to 
e than ever before and make a more 
bution to the international pattern of 
ing than ever before. But it is sad 
airlines’ revenues are rising fast, their 
g even faster. We suspect that stream 
the complicated procedures that now 
onsistently would also reduce the 
wverhead expenses. Certainly the full 
ie for the traveling public and the 
ring of this era for the airlines and 
not be realized until thev learn how 
ising passenger volume faster, cheaper 
hon 
ifari we noted that the air terminal 
\nd this is indeed a blessing, be 
ound through the airline passenger 
dication is urgently required. 


—Robert Hotz 
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The sky’s no longer the limit 


Recovery of the first space capsules from orbit demonstrates 
the effectiveness of protection against the searing heat of satel- 
lite re-entry. Heat shields, produced by a special B. F. Goodrich 
process, protect the re-entry/ recovery vehicles of all Discoverer 


satellites launched to date. Produced under sub-contract to 


General Electric, each shield withstands tremendous pressures, 
and “ablates” to keep heat from damaging the instrumented « ap- 
sule. BFG experience in this field further includes heat shields 


fabricated for USAF Thor-Able and Atlas missile re-entry 


"BEGoodrich ) 





vehicles, and for the model of the Project 


Mercury capsule. In this, and many other 


advanced areas, B.F.Goodrich is ready for 
duty on your space-age team. 

{ir Force Discoverer heat shield was supplied to General 
Electric Musstle and Space Vehicle Department who 
developed and bui 
(on right) under subce 
Space Division 


f the compicete re entry {rece very vehicle 


Lockheed Missile and 


niracdt tl 


B.EGoodrich aviation products 














WHO'S WHERE 


In the Front Office 


Dr. Frederick E. Bond, president, and 
Harold F. Meyer, executive vice president, 
Ryan Communications, Inc., Canoga Park, 
Calif., newly formed subsidiary of Ryan 
\cronautical Co 

Stuart E. Weaver and Harry B. Horne, 
vice presidents, The Marquardt Corp., Van 
Nuys, Calif. Mr. Weaver will assume re 
sponsibilitics for marketing; Mr. Horne con 
tinues as director of corporate planning 

Dr. Donald G. Wilson, vice president 
research, P. R. Mallory & Co. Inc., 
Indianapolis, Ind 

H. A. Doolittle, vice president and gen 
cral manager, Stimsonite Division, Elastic 
Stop Nut Corporation of America, Chicago, 
Ill, and Glenn W, Johnson, vice president 
and general manager of the company’s 
Elizabeth Division, Elizabeth, N. J 

Lawrence Hermes, president, Interna 
tional Communications Corp., Santa Mon 
ica, Calif., a subsidiary of Applied Elec 
tronics Corporation of New Jersey 

Harold F. Wiley, a vice president, Con 
wlidated Electrodynamics Corp., Pasadena, 
Calif. Mr. Wiley continues as director of 
the Analytical & Control Division 

R. L. Frederick, vice president in charge 
of International Divisions, The Timken 
Roller Bearing Co., Canton, Ohio, and 
R. A. Gulling, controller of the company 

J. Gordon Neuberth, vice president and 
chief engineer, Applied Microwave Ele 
tronics, Inc., Baltimore, Md 

Col. David M. Jones, vice commander 
USAF’s Whght Ai Development Divi 
ion, Wright-Patterson AFB, Ohio, succeed 
ng Col. William Grohs, retiring 

Maj. Gen. D. E. Hooks, commander, Aw 
For Research Division, replacing Maj. 
Gen. W. M. Canterbury, who takes Gen 
Hooks’ former assignment as commandcr 
Air For Missile Development Center 
Holloman AFB, N. M Also: Brig. Gen. 
B. G. Holzman, commander, Air Force 
bridge Research Laboratori 





(am 


Honors and Elections 


Electronic Industnes Assn., Washington 
1D. C., has named Trevor Clark as chairman 
of the Military Equipment Panel of EIA's 
cnginecning mnmittees on development of 
nilitary specifications and standards and 
led problem Mr. Clark is assistant to 
th nginecring manager of the Air Arm 
Division of Westinghouse Electric Corp 
Named chairman of two panel committees 
Dr. A. L. Floyd of Hoffman Electronics 
Cory Laboratory Division, as head of the 
Military Components Engincering Coordi 
nation Committee; H. R. Dyson of Radio 
Corporation of America, as head of Mili 
tary Equipment Spectfication: 

Dr. Elliot T. Benedikt, head of the Spac 
Physics Laboratory of Northrop’s Norair 
Division, has been elected chairman of the 
Space Physics Committee of the American 
Astronautical Socicty 

he Bell Helicopter Pioneer Award has 

been presented to British European Airways 

n recognition of BEA’s 13 years of heli 
pter operations 


(Continued on page 104) 
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INDUSTRY OBSERVER 


> Two of 11 companies invited by USAF to bid on the Samos E recon- 
naissance satellite capsule (AW Sept. 19, p. 26) have dropped out of the 
competition, but a number of others see it as an excellent chance to get 
into a military space vehicle market now largely dominated by Lockheed, 
which has Discoverer, Midas and Samos programs. E-6 competition will 
provide second-source research and development, design and production in 
the Samos program. 


> Comell Acronautical Laboratory pilots are checking out an Air Force tezm 
which will fly CAL’s variable stability Lockheed T-33 from the Flight Test 
Center, Edwards AFB, Calif., to simulate re-entry conditions of the North 
American X-15 and Boeing Dyna-Soar. Flights will simulate handling char- 
acteristics in the transition from orbital to atmospheric flight. 


ientist has discovered that radio signals 

fferent geographic locations develop indi- 
nsit that make it possible to determine 
ng direction-finding techniques. Discovery, 
jutomatic pattern recognition, is sponsored 
Laboratory 


© Brooklyn Polytechnic Instit 
received from distant station 
vidualized characteristics 
transmitter location without 
which resulted from studi« 
by USAI Astrosurveillance nce 


> First Vertol YHC-1B twin-turbine Chinook helicopter now is expected to 
roll out next January, somewhat behind the original November target date 
(AW Feb. 15, p. 120). Tiedown flights are planned for March after com- 
pletion of usual ground running program. 


P Space Electronics Corp lying simultaneous multiple image correla- 
tion (Simicore) under contracts with Wright Air Development Division and 
Avco’s Research and Development Division. Possible applications include 
terminal guidance for [CBMs. Develop- 


interpretation of radar imag 
nformation storage capability in small 


ment emphasizes high-volu 
package 


>» Major improvements in vector and thrust control of solid-fueled rockets 
are believed possible through use of plug nozzle engines. Several firms are 
investigating use of control petals on the plug itself. These would be 
extended symmetrically for thrust control and unsymmetrically for vector 
control 


® USAF-North American H Dog air-to-ground missile, carried by the 
Bocing B-52, is undergoing st to determine feasibility of mounting 
another type of weapon un of Hound Dog’s wings to make it a 


triple-punch system 


> Marine Corps will take a second look at prospective replacements for its 
Sikorsky HUS-1 light assault helicopter in about two months, re-evaluating 
Sikorsky’s HR3S against Vertol’s 107 Model II utility machine. Both paper 
and actual flight missions will be compared. 


© Internally implanted biolos emetry system is being developed by 
North American Aviation un USAF contract. 


> Longtime perturbation in the attitude stabilization of Tiros I weather 
satellite is believed to be caused by interaction between earth’s magnetic field 
and stray fields produced by the satellite’s avionic payload. Tiros II will 
carry a ground controlled magnetic dipole with which magnetic fields can be 
created to compensate for this perturbing interaction. 


© Linde Division of Union ¢ 
pellants for the USAF-Convai: 
Ballistic Missile Division 


studying storability of cryogenic pro- 
ICBM under sponsorship of Air Force’s 


> Russia’s All-Union Institute of Scientific and Technical Information, 
which claims to be the world’s largest information center, currently is pre- 
paring more than 600,000 abstracts of papers published by 90,000 sources 
in 65 languages from 95 countries. 
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Shown below is a composite view of Librascope’s facilities where 

[ E ASCOP a variety of computer systems are currently in different stages 
of design and production. Some are strategically involved with 

national defense...others deal with business and industrial process 

control. Each is uniquely designed to answer a particular need. The 
success of these systems illustrates the value of Librascope’s 

FA k [ TI ES engineering philosophy: A decentralized organization of spe- 
cialized project teams responsible for assignments from concept to 


delivery...and backed up by excellent research, service, and production facil- 
ities. For your computer requirements, call on the company whose breadth 
of diversification in computer technology is unsurpassed. @ Librascope 
Division, General Precision, Inc., 808 Western Avenue, Glendale, Calif. 


For career opportunities write to John Schmidt, Engineering Employment. @ 


computers that pace man’s expanding mind 








California Pressure 


Scandinavian Stalemate 
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Washington Roundup 


White House and the Pentagon have felt the backlash of the lull in commercial 
jet transport orders. California men have been pressing the President and 
Air Force to spend MATS int ernization money for C-133s or swing-tail 
DC-8s in order to keep Douglas A Long Beach plant busy. They want mili- 
tary orders to fill the gap until airline DC-8 reorders, which Douglas expects, materialize 

President Eisenhower has been urged to throw business to Douglas-Long Beach 
in order to maintain industry competition. A letter signed by both California senators 
and five congressmen points out that | g, Lockheed, Douglas and Convair provide 
the major U. S. transport product pacity. It says Boeing and Lockheed alread) 
have substantial military transport ind that Douglas-Long Beach and _ its 
18,000 « mplove should also be } 

USAF Secretary James H. Douglas got a strong pitch from Rep. Craig Hosmer, 
the Republican representative from Long Beach, and Sen. Thomas H. Kuchel. Hosmer 
stressed airline financial problem e for currently lagging DC-8 orders. He 
pre sented the plea of a “united t of r, industrv, community and government 
leaders” for a C-133 or DC-8 ord 

Rep. Hosmer took a swing at USAF Vice Chief of Staff Gen. ee urtis LeMay. He 

said LeMay, “who actually runs the " is interested only in ICBMs and SAC 
bombers and uuld care kk ft and airframe icles io yblems. He also 
noted Convair's efforts “to grab tl job,” but implied Convair’s interests arc 
satished through the proposed d CL-44s from Canadair, a Convair associate 
in General Dynamics Corp 

@ Defense Secretary Thomas Gates has expressed sympathy with the Douglas situa- 
tion, but he isn’t buying the proposal. He points out that USAF needs a truly new 
transport, to be specified in Specifi tional Requirement 182, and present Boeing, 
Dougla d Convair transports « the bill. For the interim role, Gates said the 
C-130E is preferred over the C-133 for t itial purchase. USAF hasn’t vet decided 
what it will buy with the rest of t money 

Decision on SOR 182 contractor is expected before the end of the year. Gates 
observed that Douglas can compete for t contract and that, other factors being 


equal, economi factors are consi irding contracts. He also reminded the 


Californians that Douglas recent] evelopment contract for the Missileer air- 


craft that could lead to substantial 


New York's continuing fight for more military contracts was supported by Demo- 
cratic presidential candidate Sen. John Kennedy last week. Campaigning in New York 
state, he said contracts should b ly distributed across the nation, especially 
where costs are lower or where ther tantial unemplovment 


First major U.S. attempt to enforce traffic capacity restrictions on international 
routes failed last week. Bilateral tiations between the U.S. and Scandinavian 
terminated in a dead gotiators were too far apart on the capacity 
issue from the beginning to make furt scussion worthwhile 

State Departme nt has chosen the Scandinavian situation to launch a drive for 
pressure 


countnes wer 


capacity restrictions on all foreign carriers operating to U.S. points. Heavy 
for the drive comes from U.S. flag The American argument is that traffic 
carried by Scandinavian Airlines Syst f the U.S. to points beyond Scandinavian 
ities isn’t the type of primary traf tted to flow freely between the nations 
covered the present bilateral. T) tinction would make it subject to the same 
restrictions as Fifth Freedom trafh 

Scandinavians stoutly deny this. They are arguing that this traffic is not subject to 


control because it moves between | S. and Scandinavia, and it doesn’t matter 


where it goes after that 

Scandinavians declared the negotiations finished. U.S. hopes to resume them 
ifter the two delegations have had ice to confer with their governments. It is 
the capacity provisions, not the b lf, that are currently at issue. But con- 
ceivably the rancor that mav arise if really pushes this test case could produce 


renunciation of the whole bila 


Congressional pressure is increasing on AEC to show replicas of the atomic 
bombs the B-29 Enola Gay dropped liroshima and Nagasaki. House Government 
Information Subcommittee headed John Moss has joined the campaign to 
them released 
Atomic Energy Commission insists displaying the bomb models would be saber- 
rattling. Defense Department disagr would like to display the reproductions 
at armed forces exhibits. Enola Ga ng reconditioned for permanent display 


by the Smithsonian Institution 


get 


—Washington Staff 
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Skybolt ALBM Gets Priority for 1964. 


New configuration of air-launched weapon resembles 
conventional ground-launched ballistic missile. 


By Irving Stone 


Santa Monica, Calif.—Douglas Skybolt air-launched ballistic missile will be 
capable of strike operation early in 1964 with the Air Force’s Boeing B-52 and 
Britain's Avro Vulcan bombers, according to Air Research and Development 
Command and Strategic Air Command timetables. 

I'he weapon is being advanced with the same high priority as other ballis 


tic missiles and is being developed for its penetration potential to: 


e Permit the aircraft to deliver nuclear 
warheads on target while cruising on 
station 1,000 naut mi. from the defen 
sive forces around this target zone (AW 
Feb. 22, p. 27 

© Knock out or soften opposing resist- 
ance capability to allow the launching 
plane to follow in over the target for 
further damage infliction 


Variety of Payloads 


It is almost certain that the develop- 

r 

ment effort being put into the weapon 

system will justify accommodation of a 

variety of payloads—that it could not 

either economically or strategically, be 

limited to a single warhead potential 

on the low side of the le 

Because design change has removed 
the canard control surfaces f 


capability scale 


from the 





Skybolt Team 


© Douglas Aircraft Co., 
Facilities participating 


Santa Monica— 
Prime contractor 
include E] Segundo, Tulsa, and Sacra- 
mento. 

@ Acrojet-General Corp.—Rocket motors. 
® General Electric Co.—Re-entry vehicle. 
© Northrop Corp.’s Nortronics Division 
—Guidance system. 

© Boeing Airplane Co., Wichita Divi- 
sion—Associate contractor for USAF for 
various phases of aircraft/missile com- 
patibility and test program. 

©A. V. Roe—Associate contractor for 
Royal Air Forc2 for various phases of 
aircraft/missile compatibility and test 
program. 

© Bendix Support Equipment Division, 
Teterboro, N. J.—Automatic programing 
(checkout) set. 

© Bell Aircraft Co., Buffalo—Accelerom 
eters, as subcontractor to Nortronics. 

© General Precision Corp.’s Kearfott Di 
vision, Little Falls, N. J.—Gyroscopes, as 
subcontractor to Nortronics. 

@ International Business Machine Corp., 
Owego, N. Y.—Analog-digital converter, 
as subcontractor to Douglas. 

@ Douglas, Nortronics, General Electric, 
Motorola, inc.—Supplying various adapt- 
ers for use in conjunction with Bendix 
checkout set. 











second stage motor casing (AW June 

p. 23), it is likely that the Skybolt 
configuration has now been set to re- 
semble a conventional ground-launched 
ballistic missile configuration. Schema- 
tic representation of the first-stage rocket 
motor indicates that the nozzle is fixed, 
hence aerodynamic control of the mis 
sile from time of launch would be a 
complished most simply by four control 
fins on the aft end. These surfaces, 
plus an equal number of fixed stability 
fins, would a total of eight sur- 
faces around the perimeter of the first 
stage base. Probability is that the fin 
configuration, like that on the Air 
Force’s Douglas Thor IRBM, is triangu- 
lar, although other acrodynamic con- 
figurations could be adapted 

Removal of the canard surfaces from 
the second indicates that 
second-phase control of the missile, once 
the first stage has been separated, will 
in the 


7 


6, D 


give 


stage also 


be by a gimbaling nozzle second 
tage 

Probability is that the re-entry por- 
tion of the missile (warhead) also will 
depend on the spin rockets to stabilize 
its impact trajectory. 

All these features are in keeping with 
the basic development philosophy for 
the Skybolt—to freeze the design with 
in state-of-the-art parameters, to ensur 
in operational availability which would 
rive new value to the strategic bombing 

B 52 i! 


5 
potential of the Air Force’ 

Britain’s Vulcan aircraft. Onginal in 
tention to fit the Skvbolt to Britain 
Handley Page Victor bomber wa 
ibandoned, according to British source 
because with the 

of the 
wing, the 


projected installa 
Vict 
would 
Dougla 


that severe 


tion weapon under the 


le tar tracker 

Also 
technical personnel admit 
ground problems existed in 
the Victor application, probably related 
to fin-ground interference. ‘There are 
no difficult design changes to adapt 
the missile to the Vulcan. 

If the approximate limit diameter 
about 3 ft.—as seen by solid propellant 
technicians for this type of weapon 
holds true, then proportions of the 


not be able to “‘sec 


clearance 


schematic representation of the first- 
stage rocket motor indicate that the 
stage is about 150 in. long 

Scaling from this basic component 
to a shorter second-stage motor, fol 
lowed by a guidance section and a struc 
tural fairing to the re-entry portion 
warhead sheathed with a conventional 
nose cone), missile engineers 
estimate that Skvybolt’s over-all length 
will be between 30 and 35 ft 

Navigation and guidance for the Skv- 
bolt weapon system ties in aircraft and 
missile components. Fundamental) 
navigation and guidance equipment in 
cludes existing bombing and navigation 
systems in the aircraft, an aircraft 
installed prelaunch computer, which 1s 
new equipment but based on existing 
techniques, and a guidance computer 
ind an inertial guidance platform, both 
installed in the missile, and generalh 
consf@cred to be in the conventional 
equipment category 

The bombing and navigation 


} 
ablative 


equipment provides initial condi 


for the missile. This information 

to the prelaunch computer which estab 
lishes initial conditions of velocity in 
three axes and feeds this information to 
the guidance computer in the missile, 
which imparts its computations to th 
inertial guidance platform 


Typical Trajectory 


A typical trajectory sequence a¢ 
ng to a schematic of the mission 
file, would include these event 

@ Missile is released for a short er 
drop 

e First stage is ignited and 
streaks forward in a horizontal 

© Pitch-up phase begins almost 
diately to put the missile into 


li 
At thi 


} 
1ding 


red climb 
izimuth h 


vard-directio 





Indians Buy Mi-4 
Delhi—Indian 
‘number of 


New government has 
decided to buy a Soviet 
Mi-4 helicopte rs for operations on India’s 
northern frontier. Government previously 
had purchased two Sikorsky $-62s and, it 
is understood, so far has bought one 
MiA4 

Sources said decision to buy the Mi-4 
basically was price—$150,000 for the 
Soviet aircraft, against $260,000 for the 
§-62. In addition, Russians will accept 
payment in export commodities. During 
Mi-4 trials, officials said, 
the helicopter carried a half-ton payload 
to a height of 20,800 ft. 


government 
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Availability 


© First stage burns out and separates 
about one-fifth of the way along the 
trajectory path 
¢ Coast period probably follows first- 
stage burnout in order to attain maxi- 
mum range 
© Second stage is ignited and burnout 
brings the missile to about the half-way 
point in the trajectory 
© After separation of second stage, war- 
head continues along the ascending 
trajectory, reaching a peak altitude of 
pethaps 250 naut. mi. as it begins its 
descent to impact on the target approxi- 
mately 1,000 naut. mi. from launch 
point 

Ability to introduce azimuth correc- 
tions at the inception of the missile’s 
pitch-up phase indicates that more than 
one of the missiles could be launched 
simultaneously or in fast succession, 
with some being programed for off- 
course trajectories to give an almost in- 
stantancous impacting capability over a 
substantial lateral spread. However, 
th off-course trajectory capability 1S 
achieved at the expense of range. A 
45-deg. azimuth turn at pitch-up might 
cut range to about 875 naut. mi., and 
the range would decrease rapidly with 
increasing angles of launch to the side 


Development Program 


Basic guidelines laid down for the 
Skybolt development program stress the 
following factors 
@ Schedule realism and control 
© Cost realism and control 
© Minimum-tisk production design 
@ Major emphasis on reliability and 
maintenance 
e Concurrent ground support cquip- 
ment development 
© Early training. 

Reports indicate that research and de- 
velopment costs for the weapon system 
may rise from an original estimate of 
approximately $138 million to close to 
$380 million. Contributing factors are 
reported to include engineering changes 
introduced by Wright Air Develop- 
ment Division's Weapon System Pro}- 
ect Office, the cognizant military 
agency, and the aspects of minimum 
risk design and major emphasis on re- 
liability. Still another contributing fac 
tor is reported to be the huge volume 
of program evaluation procedures (PEP) 
reports which are required to be sub- 
mitted periodically to WADD under 
the program. These reports consume 
considerable man-hours fs preparation, 
tending to spread engineering talent 


thin. Some observers question the value : 
of the informational return compared AVIATION WEEK ARTIST’S CONCEPTION of Skybolt air-launched ballistic missile shows 


with the magnitude of engineering in- how configuration probably has changed as a result of elimination of canard control 
put surfaces from second stage. Missile is viewed from above shortly after it has been dropped 


Highlights of the Skybolt weapon from B-52, ignited, then programed into pitch-up phase for out-of-atmosphere trajectory. 
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TRAJECTORY pattern for Skybolt after gravity drop from B-52 reveals main sequence 
of events ending in impact on target 1,000 naut. mi. away. Missile also may be programed 
during pitch-up into azimuth heading away from a trajectory directly ahead of the aircraft, 
but this maneuver results in lesser range. 

















LATERAL RANGE 





FLEXIBILITY of weapon for blanketing a broad lateral target area is shown in this plot of 
off-course range capability. Missile may be programed at beginning of pitch-up phase to 
either side of the forward 1,000-naut. mi. straight range path, attaining lesser ranges as the 
side angle is increased. Fall-off becomes sharp after 45 deg. off-course heading. 


STEEL CASE ———, SSE 


PROPELLANT —, \ - NOZZLE 














SKYBOLT’S first-stage rocket motor could approximate 124 ft. in length if diameter is 
about 3 ft. Splined joint between steel case and nozzle indicates that nozzle is fixed, hence 
control of missile during booster operation would be by movable fins on missile base. 
Nozzle section of Skybolt’s first-stage motor approximates one-quarter the stage’s over-all 
length. Several successful firings of the rocket motor already have been made. 
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system program include these mile- 
stones 

e System configuration (already accom- 
plished) 

@ Missile mockup (accomplished) 

e Engine tests (accomplished). 

¢ Dummy drop tests. (This and all fol 
lowing tests are scheduled for the neat 
future, extending to operational squad 
ron trials in 1964.) 

e Guidance sled tests (Idwards AFB). 
e Programed flight tests. 

e Captive flight tests. 

e Guided flight tests. 


Test Sites 


All aircraft missile tests probably will 
be conducted from Eglin AFB, Fila., as 
the staging site, with actual runs made 
over the Atlantic Missik Range, out of 
Patrick AFB. The dummy drop, pro 
gramed flight, and guided flight tests 
probably will be monitored by AMR 
tracking installations on Grand Ba 
hama, Watling Island (San Salvador), 
ind Grand Turk, depending upon the 
programed for the missiles in the 
tests. A full-scale, 1,000-naut. mi. range 
firing would impact the missile into the 
Atlantic Ocean substantially before it 
could reach the area of the tracking 
station at Antigua 

Avro Vulcan bombers will be flown 
to the United States to participate in 
the development and test program (AW 

» p. >¥ 


round checkout of the missile 


range 


, a comparatively standard check 
set-—the AN/GJQ-9—for which 
Bendix is the prime contractor, will be 
used in conjunction with 10 adapters to 
monitor specific weapon subsystem cit 


sit 
CUITS 


Speculation on B-70 

Considerable speculation has arisen 
is to whether the Skvbolt might ulti 
mately be adapted for the North Ameri 
can B-70 Mach 3 intercontinental 
bomber if development of this aircraft 
1S pushed to operational Status It i 
ilmost certain that the Skybolt in its 
present conhguration, as designed fo 
deployment with the B-52 and the Vul 
in, would not fit the B-70 role. Launch 
from the 70,000 to 80,000-ft. altitude 
of the B-70, coupled with the plane's 
Mach 3 speed, would alter substantially 
the flight characteristics of the Skvbolt, 
which has been tailored to a projected 
operational launch condition of approx 
imately Mach 0.75 to 0.8 at about 35, 
000 to 40.000 ft 

If Douglas has authority from the 
\ir Force for product improvement of 
the Skybolt, it is Tikelv that it is study 
ing a version of the air-launched ballis- 
tic missile which might fit the B-70's 
operational requirement. But this muis- 
sile would constitute a modification 
sufficiently different to be considered a 
second-generation Skybolt. 
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Inter-Union Fight Looms at ICBM Sites 


By Russell Hawkes 

Los Angeles—Industry officials are 
watching for a big step-up in the tempo 
of labor union jurisdictional fighting 
over missile base installation jobs as the 
possible consequence of a National La 
bor Relations Board hearing this week 
at Cheyenne, Wyo 

The hearing is on a petition of the 
International Brotherhood of Electrical 
Workers to certify an IBEW bargain- 
ing unit among Convair-Astronautics 
employes installing Atlas missile sys- 
tems at nearby Warren AFB. The peti- 
tion covers fewer than 50 workers, but 
industry officials and union leaders 
queried by Aviation Weex said the 
terms of the board's decision may touch 
off labor strife on a scale not yet seen 
in the ballistic missile program 

hey say the crux of the problem is a 
concerted invasion of technical jobs in 
the installation and checkout of ballis- 
tic missile systems by construction con 
tractors and their building trades 
unions. Regardless of whether conflict 
can be avoided in the Chevenne deci 
sion, the stiffening resistance of missile 
system prime contractors and their in- 
dustrial umions appears to be heading 
the ballistic missile base development 
program toward labor crises more for 
midable than those which have already 
cost an estimated 30,000 man-days of 
work in strikes that tied up the program 
for a total of almost 15 weeks 

The danger in the Cheyenne hear 
ings stems from the fact that the Inter 
national Assn. of Machinists, an indus 
trial union, has already been certified to 
represent Convair employes at Warren 
If the new IBEW petition is granted 
in terms that appear to cancel provi- 
sions of the IAM contract with Con- 
vair, IAM officials promise a strong re- 
action and United Auto Workers off 
cials say they will support IAM 

United Auto Workers Vice President 


precedent cited and a hearing 
was appointed to reconsider th 


International Assn. of Machinist 


President Roy Brown said “in 
the fact that NLRB has reve 
own regional director, we think 
more than casual significance 
case 5 

Caught in a squeeze between 


pressure to accelerate the progra 


the demonstrated ability of ur 
halt it, USAF and industry ha 


ally acceded to the demands of t 


gressive buildings trades union 
past. Industrial unions, mait 
IAM and the UAW, now har 
nized that the base program will 
illy employ well over 100,000 
and are now mobilizing to sa 
jobs for their own members 

All the indications show that 
is headed into another squ 
time between the industrial uni 
the building trades unions 

The which _ the 
trades umons has used to take « 
on the missile bases is the Davi 
Act of 1931, a depression mea 
support wages paid to building a 
struction men working on go 


we ipon 


buildings and public works. T) 


only that prevailing local | 


be paid 


savs 
trades 
projects 
Davis-Bacon rates are typ 
tween $4 hour—fa 
than industrial labor wages but 


wages must 


ind $5 an 


the fringe benefits and comp 


Fcer 
] I 


steady employment won by the indus- 
trial unions. Missile manufacturers who 
must pay these extra benefits cannot at 
the same time meet the Davis-Bacon 
‘cale of basic wages. Building trades 
unions have been taking over jobs by 
defining them as “construction work” 
ind pointing out the higher wage differ- 
ential 

The practice of carving out bargain- 
ing units among the employes of the 
prime contractor, as IBEW 1s now try- 
ing to do at Cheyenne, has been rare. 
It has been more common for the 
primes to subcontract disputed jobs to 
local building companies 

The industrial union position was 
tated by A. C. McGraw, IAM head- 
quarters representative in the South- 
west. He said, “The Davis-Bacon law 
must be changed and we are going to 
raise so much hell in the next few vears 
they [Congress] will be glad to change 
it.” McGraw told Aviation Week, “A 
union that controls work on the ballistic 
missile sites will control half of U.S 
industry if it is not squeamish about 
how it uses its power.” He bases his be- 
lief on the size and value of the installa- 
tions and on the large number of indus- 
tries that contribute to the end product 

Though they cannot afford to be 
quoted, officials of most of the missile 
primes are in accord with their indus 
trial unions on the question of opposing 
the building contractors and building 
trades unions. They have found it dif 
ficult to control the quality and pacc 





Santa Monica, Calif.—More 


here last week. 


than 
two panels of the Project Advent 
ered with fused quartz to protect th 
at the projected 20,000 naut. mi 


Speaking before the American R 


Advent Solar 


30,000 solar cells which will be mounted on 
sl-time communications satellite are to be cov- 
m from integrated radiation dosages anticipated 
rbit 


ket Society Space Power Systems Conference, 


Cells Detailed 


» General Electric Co. engineer reported 


Richard W. Karcher, of the Missi! 


nd Space Vehicles Department, said the 70- 


Leonard Woodcock told Aviation 
Weex, “We regard this as an impor 
tant dispute and believe we have a 
strong future interest in the outcome, 
though IAM now represents most of the 
industrial workers employed at the mis 
sile sites. If the Chevenne decision 
shows that a bureau of the Department 
of Labor can void a certification, we 
would favor a major strike to obtain 
better protection. I think reason will 
prevail before an industry-wide strike 
becomes necessary.” 

The IBEW petition was presented 
once before and rejected by the NLRB 
regional director, following a precedent 
set in an earlier decision of the board 
The decision of the regional director 
was reversed by the board despite the 


mil-thick quartz covering is 11 times thicker than the protective covering emploved 
in any previous U.S. satellite. The mass of this shielding, and not mechanical 
requirements of the vehicle, will impose upper limits on the vehicle’s structure, 
Karcher indicated. Missile and Space Vehicle Department has responsibility for the 
final stage Advent vehicle and its powerplant; the airborne communications are to 
be provided by Bendix Corp. (AW Aug. 29, p. 30). The vehicle is expected to have 
a three-year life. 

In one projected configuration, solar cells will cover one side of each of two panels, 
which will rotate with respect to the vehicle, to be promptly oriented with the sun. 
Both front and back sides of the panels will be shielded. The vehicle will be 
flipped once in cach orbit to re-orient panels for the next orbit, thereby eliminating 
the need for sliprings. 

To obtain the 28-v. output required for operation of electronic gear, 70 silicon 
solar cell shingles will be electrically connected in series. Columns of these cells 
will then be paralleled, much like a ladder. To then minimize power loss in the 
event of a cell failure, the design called for paralleling each silicon shingle with 
its corresponding cell in an adjacent column. A minimum of three columns will be 
connected and grouped in this fashion, Karcher said. 
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Space Batteries 

Santa Monica, Calif.—In an effort to 
obtain better quality nickel cadmium 
storage batteries for use in missiles and 
space vehicles, the Department of De 
fense—through Advanced Research Proj 
ects Agency—will initiate a research and 
development program in batteries for 
space purposes, 

First step will be to bring together 
missile and space technology companies 
and battery manufacturers for a sym 
posium at U. S. Army Signal Research 
and Development Laboratory on Oct. 15 
19 to discuss size and configuration, as 
sembly and testing techniques of the 
desired storage batteries. 

Organizations expected to attend the 
symposium include Sonotone, Gulton In 
dustries, Eagle-Picher, Edison Labora 
tories, Bell Telephone Laboratories 
Radio Corp. of America, Philco, Johns 
Hopkins University, Boeing Airplane, 
Lockheed, Hoffman, Jet Propulsion Lab 
oratory, General Chance 
Vought, Space Technology Laborato 
ries, Gould National Battery, Inc., and 
Electric Storage Battery Co. 


Electric, 








compan Te 


ficials 


truction companies and their unions 


xpressed the belief that con- 


were cooperating on strikes and other 
measures aimed at dnving missile bas« 
nstallation work out of the hands of 
the prime contractor Ihe A lated 
General Contractors, official spokesman 

th onstruction industry, has been 
lled the most powerful ingle organ 
| 


m Of cmplovers in th un 


Some Blame Accepted 
Milita industry and industrial la 
il] iccepted some blame for 
situation but tended to shift 
responsibility ¢ CT 
lorce and industn 
Corps of Engine 
Welling was appoi 
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are working for long-haul gains rather 
than for immediate advantages on the 
job in hand. ‘They say building trades 
workers tend to be migratory and a job 
lasting days or weeks covers their known 
future 

Air Force Ballistic Missile Center is 
officially uncommitted to either side in 
the struggle for missile site jobs. Air 
Force is prohibited by law from exercis 
ing any direct influence upon the prob 
lem. However, the indirect influence of 
the military is considerable because of 
its power to let contracts. The labor 
relations history of a company is regarded 
factor to consider in decid 
ing who will be awarded a contract 

At present, BMC officers support the 
position of the missile system contrac 
industrial unions, at 
tacith Thev sav the 
familiar with the 


sw a proper 


tors and the least 


people most 
system should do the 
work regardless of their union conne 
tions. In 


tr ice 


ome cases this would includ 
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May 
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become serious enough to serve as an 


plitting apart the American 

ff Labor and Congress of 
Industrial Organizations again Vhe 
AIL is composed mainly of trade and 
craft unions and the CIO of industrial 
McGraw emphasized that the 


would be the excuse, 


union 
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21 nations to participate in 


] y ] r } 
ogical resarcl 
logical resarch 


Strong Research Center Is Urged 
To Handle Weather Satellite Data 


and the Bureau has announced that the 
may be producing as much inf first phase of an improved global 
in one dav as the total present weather communications network began 
lation of all meteorological dat operation on Oct. 1. 

NASA intends to provide orbital in- 
formation, radiation experiment data 
and cloud cover photos to other nations, 
which can then correlate this informa- 
tion with their own observations made 
from below the clouds, from sounding 
rockets, etc. The countries include the 
Soviet Union, Poland and Czecho- 
lovakia 

The global communications network, 
ganized through the World Meteoro- 
ogical Organization of the United Na- 
tions, will consist of an unbroken chain 
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of translations of 
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NASA Re- Emphasizes Role of Contractors 





By Edward H. Kolcum nd stage n being 
lates, won aii tuition will tae de Saturn to Test Apollo 


Huntsville, Ala.—N ut (0 | Db. : Huntsville—Saturn C-1l, planned as 

Spact iministration npna win ~e , . om , the launch vehicle for unmanned soft 
: lunar landings, has been assigned the 
xdded mission of qualifying the Project 
Apollo multi-man space capsule. Saturn 
Program Chief Dr. Oswald H. Lange said 
the C-1 will be able to carry a four-ton 


pavload in a re-entry test and a 10-ton 





payload in orbital qualification flights 








© Modifications necessary 
; t + Sof 


@ Role of nuclear 
¢ Optimum conhguration, 
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e Maneuvers for rendezvous, 
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@ Manned lunar 
\i 


First Redstone Ready 
\I I Redst 
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Emphasis on Saturn 
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First Saturn Flight 


Huntsville—First flight of the Saturn 
SA-1 first stage booster now is scheduled 
for June or July next vear. Vehicle i 
being assembled here at Marshall Spac 
Flight Center, and it will take 5-6 week 
to barge it to its launch facility at At 
lantic Missile Range. NASA is prepar 
ing a second assembly area here in the 
Fabrication Laboratory so two Saturn 


boosters can be assembled simultaneously 
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NASA will spend $54 million for con- 
struction at Marshall and Cape Ca- 
naveral this fiscal year on approved 
facilities, and the center plans to re- 
quest additional funds in coming 
budgets for these installations: liquid 
hydrogen test facility, instrument lab- 
oratory, structures test building, aero- 
ballistics facility, photo laboratory and 
a maintenance building. 

Lester Owen of the Launch Opera- 
tions Directorate told contractors that 
NASA's immediate requirements at Pa- 
cific Missile Range are an engineering 
building, a telemetry and tracking sta- 
tion, and a central storage and issue 
room 

Contractors were urged by Harry H. 
Gorman, assistant deputy director, and 
Wilbur Davis, procurements and con- 
tracts chief, to participate in Marshall's 
work by making known their desire to 
do business, and by making certain 
Marshall knows their capabilities and 
Cxpe ncnece 

Davis promised consideration of all 
proposals, and said Marshall has a 
policy of full and free competition in 


contract award 


France Compromises 
On NATO Integration 


Paris—Aftcr months of negotiation a 
compromise agreement has been worked 
North Atlantic Treaty Organi 
military officials under which 
France agrees to integrate a large pro 
portion of its air force within the com 
mon NATO air defense system 

Ihe NATO Permanent Council 
meeting at midweek in Paris, approved 
the deal which reportedly was worked 
out between Gen. Lauris Norstad, su 
illicd commander, Allied Forces 
Europe, and Gen. Paul Ely, French 
chief of staff. The agreement was d 

ribed by a NATO spokesman as “not 
pe rfect, | 
ment 

Under the France's ait 
ind radar units stationed in West Ger 

or along the German border in 
lrance will come under Gen. Norstad's 
direct command. French air force units 
clsewhere in France will remain under 
Also, the agreement 
reportedly includes a clause—not con 
firmed by NATO's announcement—that 
French forces can be ordered to open 
fire only by a French officer 

This clause may merely be academic 
as the head of Allied Air Forces, central 
Europe, is French Gen. Maurice Challe 

It is expected the compromise ar 
rangement will also apply to French 
inti-aircraft missile units currently being 
deployed in West Germany The 
French are getting both Nike Ajax and 
Nike Hercules missiles from the U. S$ 
under the military aid program 


out by 
zation 


pre 1K 


but a good working arrangc 


igrecement 


national control 
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. . . . 
First Drawing Shows Eagle Configuration 
Bendix Eagle air-to-air missile configuration is shown in Gromman artist’s conception. 
Bendix is prime contractor for the Navy weapon; Grumman is responsible for the airframe 


and ground handling equipment 


The maim bre nch air cont 
NATO the IER CATA 
quartered at Lahr West ( 
Commanded by French Gen. R 
Brohon I} R ¢ A] AC cont 
$50 aircraft stationed in West 
ind in border areas in Fran 

This group currently bele 
Fourth Allied Tactical Air | 
groups the U.S.’s main NATE 
West German 
Brohon’s IER CA 


1] 
will now come 


tribution 
units. Ger 
parent] 
NATO control, instead of just 
North At 
Organization command 

Gen. Broh« 
visiting reporters that no foreig 
including Norstad, had the nght t 


to ce plor h i 


ing with th 


Significanth 


him in 


pen rire in cnemy Th 





oe Pie . 
Project Wedge 


Seattle—Bocing is secking companies 
to work with it on Project Wedge. a 
company-financed study for a bomber 
reconnaissance vehicle version of Dyna 
Soar. Boeing hopes to form two separate 
teams, cach with six to cight companies 
of diverse skills, which will compete tor 
the best technological approach. Each 
company on the teams will finance its 
own work anc must agree to provide at 
least a prescribed minimum effort 
members will, however, be free to at 


I cam 


tempt to sell any new techniques or hard 
ware coming out of the program to the 
government or other users. 











AW Sept 19, p- 121). 


promise agreement seems to give Nor 
stad the power to deploy French ait 
units in the forward area. It may be, 
however, that the French have gained 
the second point—that French forces 
won't open fire unless the order is 
given by a French officer 

French IER CATAC uses mostly 
U.S. military aid aircraft—F-84Fs, RF- 
S4F's, F-S6Ks and F-100s—as well .as 
Dassault Mvstere [VA fighters built in 
France under offshore orders. French 
financed aircraft like the twin-jet Vau 
tour bomber on the Super-Mystere have 
never been committed to NATO use. It 
is expected that France’s latest fighter 
interceptor—the Mirage III, just now 
coming off the production line—will 
ilso be kept out of NATO-committed 
units 

French sources warned that the aii 
defense compromise doesn’t mean 
France intends to give in on other dis 
putes with NATO (AW Dec. 21, 1959, 
p. 24). These include the banning of 
nuclear-carrving U.S. fighter-bombers 
from France, the refusal to accept joint 
control of IRBM missiles with the U.S., 
and the refusal to integrate the French 
Mediterranean fleet under NATO com- 
mand 

Admittedly, the French stand on cen- 
tral European air defense was its weakest 
case. Retiring French Gen. Valluv, for 
mer head of Allied Air Forces, Central 
Europe, openly criticized his govern- 
ment’s position on the air defense ques 
tion along with Gen. de Gaulle’s desire 
to build up a nuclear strike force inde- 
pendent of NATO 
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Scientists Analyze Lunar Orbit Failure 


By Michael Yaftee 
Cape Canaveral, Fla.—Project scien 


tists are analyzing telemetry data from 
an unsuccessful U.S. lunar orbiter shot 
to find the reason for the abnormal ig 
nition and burning of the second-stage 
\ble engine, the apparent cause of the 
mission’s failure. They will make their 
failure analysis by Oct. 10 

\ new attempt to orbit an identical 
pavload is expected to take place before 
the end of the year, possibly next 
month. At a post-launch briefing, a Na 
tional Aeronautics and Space Adminis 
tration spokesman said that another 
Atlas ter, Able 
pavload were already 
not vet at Cape Canaveral, and 
third-stage engine would be 
shortly. Moreover, NASA has a definite 
launch date as ign 1 for the backu 
shot 
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Adolph K Thiel, director of 
mental space projects for Space Tech 
nology Laboratories which had the re 
sponsibility for system integration and 
spacecraft packaging. But when the 
second stage received the ignition sig 
nal, said Thiel, the engine apparently 
did not fire properly, nor did it appear 
to burn normally or long enough. (Nor 
mal burning time for the engine would 
have been 110 sec.) 

The third-stage Hercules ABI 
propellant engine is not believed to have 
If it had, said Thiel, it prob 
would have gone in the 
direction as a result of the 
in the second stage. The second and 
third stages along with the pavload are 


believed to have come down 


exper 
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PIONEER VI instrumentation payload is detailed above. 
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275 sec lift-off. While 
than in the 
Atlas missile mission, according to Co 
Wignall, it is well within the D missil 
capability The Atlas 
were jettisoned after approxi- 
At an altitude of ap- 
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engine had burned out and 
the Atlas had separated or was supposed 
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Able 
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NAvigation System —,symbolized. 


HIPERNAS!?! 


It can pinpoint a long-range missile on targe ide a til family of related systems has been 
itellite or space ship to any point in the universe engi plication in any environment sea, 
Regulate the predetermined course Of 
or submarine to any spot on the seven seas y any he troduces new Bell BRIG gyros. Its 
route, however circuitous ac nd digital velocity meters are already 
In manned vehicles, it will give exact positio eve e issile and space guidance systems 
without an atmosphere independent of gravit' : { many other svstems such as the Air 
vind, and weather conditions without fixes ¢ ri nd the Navy’s SPN-10 All-Weather 
zon or sta! after days and weeks of travel { ndine Svstems typify Bell's capabil- 
This is Hipernas, a self-compensatin nu ine iti field of electronics. This diversity of 
ruidance system developed by Bell's Avionic iViSi ct n interesting personal future to qual- 
Designed for the U.S. Air Force, Hipernas is so ver if id scientists. 
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Shift to Stronger B-70 Program 
May Help Other Aircraft Projects 


San Francisco—Newly-won top prior 
ity for the USAF North American 
B-70 program assures manned air- 
craft a substantial role in the U. S 
weapon system development effort that 
will form a link with manned space 
systems projected for the future 

The B-70 has been rescued from 
the skeleton development program 
planned by the Administration in its 
utback last December, but the precise 
level’ of the newly-accelerated effort 
stil hinges on a Defense Department 
choice of new funding plans proposed 
by USAF. Congress has added $183 
million to the $75 million budget 
miginally allotted the program, and 
USAF will get most of this extra 
money as a decision is made 
how it should be spent 

With the increased effort, Wright 
Air Development Division's —_B-70 
System Project Office has a force of 
200 at work, and the Dyna-Soar SPO 
has reached a similar force level 

Victory of B-70 adherents in Penta 
gon policy councils may have bright- 
for two other advanced 


USAI 


$00n as 


ened chances 


manned aircraft types com 
One 1s an interceptor 
Defense Command 
would fly at 2,000 mph 
i range of 1,000 mi. It would be an 


version of the canceled F-108 


mands want 
proposed by Air 
which Over 
ads inced 


interceptor concept 


Second Project 


Second project is the attack aircraft 
Tactical Air Command wants with the 
capability of flving at subsonic and 
upersomic speeds at low level. It would 
have variablesweep wings to give it 
this capability. This project is tunded 
for $25-30 millon im Fiscal 1961. TAC 

is interested in an intermediate 
olid propellant missile (AW 

p. 25 
Y considers the Dvyna-Soar 
properly funded” at present 


program 
it will continue at a normal 


ind “av 
pace. A potential group of 20-30 pilots 
has been selected to begin training for 
the Dyna-Soar flight program 

Efforts of the Air Force to explore 
for space were outlined at 
Assn. convention here by 

Missile Division chief 
Maj. Gen. ©. J. Ritland. He said all 
but five of the 19 major programs as 
igned to BMD are “concerned with 
scarching out the possible advantages 
uggested by space i 

BMD is concerned with development 
of major current ICBM programs, but 
Ritland said studies are under way 
follow-on These 


military use 
the Air Fore 
USAF’ Ballistic 


Gen 


on possible missiles 
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studies include “but are not limited to 


a smaller, lighter, cheaper ner- 
Midget- 


able ICBM~—generally known a 
au ICBM of improved t effec 
over our present mi 

For defense against ICBM 
Ritland observed that “it v 
prudent that we consider 
means of intercepting and 
such weapons at a point car 
period of powered flight.” O1 
he suggested is an “orbiting 

an interceptor satellite tl 
sense the heat produced by 
missile launch and fire a rock 
stroy the ICBM while it was 
in its powered launch phas 


man 
tivencss 


Radiation Satellite 

ye y ‘ 

Yields New Solar Data 
Washington—Data from N R 

search Laboratory's Radiation | 

obtained during an 18-min 

that occurred Aug. 6, has pi 

portant clues to the natur 


solar storms and their effect 


itm sphere AW Jur 


earth 
Ihe satellite, launched Jun 
Transit ILA, has 


hrst ypportunity to corre 


given s¢ 


i¢ 

i¢ 
lat 
ia 


based measurements, such a 
nut of 


measurements 


; 


communicati 
vf X-rav and 


emissions from the sun wh 


radio 


penetrate the earth’s atmosph 
The Aug. 6 flare convenient 


just as the Radiation I sat 





Berlin Air Access 


Berlin—Three Western 
of Berlin demanded last week that the 


Sovict Union continue to exercise ful 


te 
iT 


comma 


responsibility for safety of Allied 
flying the three air corridors across East 
Germany into Berlin. 

A letter 
manders and delivered to Col. Gen 
lai F. Zakharov, Soviet command 
Berlin, pointed out that the cor 
were established in 1945 by the Allied 
Control Council for Germany and that 
the Allied Powers “do not recogniz« 


signed by the thre 


love 


restrictions on the use of these 


dors by their aircraft.” 

The message followed two carlict 
vict letters complaining that the 
being used “illegally 


ridors were 


general tightening of tension between 
East and West 


threats to turn over its control funct 


Germany and Soviet 


to East Germans. 











coming within range of a Minitrack 
station at Blossom Point, Md. Within 
one minute after start of the visible 
solar flare, shortwave radio signals be- 
gan to fade. ‘Two minutes later, cosmic 
radio noise which normally penetrates 
the ionosphere began to fade, coin- 
cident with an increase in solar X-ra\ 
intensity reported by the satellite. 

One minute later, the sun began to 
emit strong electromagnetic radiation 
(noise) at a frequency of 2,800 mc., 
which lasted for about two minutes 
during which time the solar X-ray level 
increased sharply and remained intense, 
even after the burst of radio noise had 
disappeared. During the satellite’s next 
pass over the station two hours later, 
the sun had returned to complete calm 
with no abnormal X-ray emission 
(hroughout the sequence of events, the 
sun’s ultraviolet radiation remained 
completely unaffected, NRL scientists 
report. 

Based on obtained from the 
satellite, and earlier rocket measure 
ments, NRL scientists believe that 
X-ray emission is a major aspect of solar 
flares and that the sun releases at least 
is much energy at X-ray frequencies as 
in the visible light region, and far more 
than in radio noise. 

Scientists speculate that both the 
X-rays and radio noise may be gener 
ated high in the solar atmosphere, per- 
haps 50,000 mi. above the sun’s sur- 
face. The findings to date have raised 
the important question of whether the 
X-ray emission appears before the visi- 
ble flare and back-radiates to the solar 
surface to produce the visible flare. 

Present indications are that the Radi 
ition I satellite should have an operat- 
ing lifetime of at least one year before 
its solar cells deteriorate sufficiently to 
cause the satellite transmitter to lose 


its voice, NRL savs 


Polaris A2X Readied 

. “ee “e . 
For First Firing 

Cape Canaveral, Fla.—Navy is prepar- 
ing to fire the first of the new 1,500-mi 
Polaris A2X submarine-launched mis- 
iles and first development flight tests 
will be made here later this vear. Mis 
ile will be longer than the Al 
ries but diameters remain the same. 
Competition for the A2 second stage 
ngine is between Hercules Powder 
Co.'s glass fiber-reinforced motor 
nd Aerojet-General’s titanium-encased 
motor 

In firings here, Navy had planned to 
launch two Polaris IRBM’s from the 
ubmerged USS Patrick Henry within 

min. The second of these two mis 
iles, designated AIX-E7 (for evalua- 
tion) and AlX-E8, had new Aerojet en- 
gines with the lighter weight steel 
sings designed for the operational, 


data 
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1,200-mi. Al series that is scheduled 
for combat-readiness patrol this year. 

First missile was fired at 5:05 p.m. 
EST. It cleared the water, failed to 
ignite and fell back into the ocean, re- 
portedly ripping a 15-ft. gash in the 
thin fairing which covers the tops of the 
launching tubes. After surfacing, the 
Patrick Henry resubmerged and fired 
the second Polaris about 8 p.m. The 
second missile ignited, went out of 
control and tumbled into the 
Then the second stage apparently 
ignited and the missile was destroved 

However, Navy successfully carried 
out a short-range flight test of the 
Mk. 3 operational nose céne, which was 
reported a.complete success (AW Sept. 
26, p. 29). 


USAF Winter Study 


Conclusions Revealed 


San Francisco—Some of the conclu- 
and recommendations made by 
Air Force’s 140-man Winter Stud\ 
Group on USAF’s future needs in com- 
mand and control systems were off- 
cially disclosed for the first time here by 
Maj. Gen. Kenneth P. Bergquist 

Gen. Bergquist, commander of AF’s 
Command and Control Development 
Division, discussed the study at the Air 
Force Assn. convention and gave the 
following resume of conclusions con- 
tained in the nine-inch thick series of 
reports 
© More attention must be paid to plan 
ning during early conceptual phases of 
command and control svstems to deter 
mine whether systems can be developed 
with existing state of the art and within 
available financial resources. “Particular 
emphasis must be placed upon a co 
analvsis of an unborn command and 
control system,” Gen. Bergquist said 
e More detailed guidance to the svstem 
contraetor must be provided by USAI 
on design emphasis and inter 
compatibility than in the pa 
means USAF must 
technical competence 
orps in the areas of electron 
omputer 
personnel 


the latter 


ocean 


Stions 


tin y 
itlg 


i¢ quire 


within 


processing and 
so that militar 
or at least supervise 
e More attention mu 

tegration between differ 

ind control that 

tems can rapidly communicate with 
another Lack of 
well [mean 
of control of th 
warned 

e Operating commands need to recog 
nize that efhcient use of command and 
control systems mav require changes in 
their previous procedures The real 
problem is how to control the for 
not one of acquisition of mechanized 
equipment,” Gen Bergqui t said 


ystems 


a ot 
compatnibilit 


the eventual | 
force,’ Gen. B rgquist 
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First USAF Drawing of Dyna-Soar 
USAF artist's concept of the Boeing Dyna-Soar boost glider separating from second stage 
of a modified Martin Titan confirms Aviation Week prediction on configuration (AW May 
9, p. 26). Booster’s first stage has two large and two small fins added for stability. Larger 


booster, probably Saturn, will be used for later orbital flights. 
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Co. has awarded a multi 
contract to Northrop 
Corp. for Air Force Titan I¢ BM base 
fense National Communications Con ictivation at Ellsworth AFB, Rapid 
trol Center in Washington for Defense City, S$. D., covering installation and 
Communications « Other mem heckout of Titan missiles and ground 
bers of the team include Dunlap Asso equipment 
ciates, Hoffman Electronics Corp., and 
System Development Corp 


Martin 


million dollar 


Industrial team headed by Philco ha 
won competition to construct new LD 


gency 


been 


Sylvania Electric Co. ha 


wwarded a $7.5 million subcontract by 
Bocing Airplane Co. to develop 1 jam 
earth cur 
communication system (AW May 


Minuteman 


Army-Martin Pershing field 


entered second p resist radio launch control 


missile has 
flight testing at Cape Canaveral 


both stages have been ignited for th ; . rn 26) f 

irst time 
Contract develop a restraint 

tem t ro istronauts from capsule 

| ct forces a 

\ been awarded to Chance 

irply tapered tl pr ronautics Division by USAF. Divi- 

mn (AW Mar | ion will develop the system for Acro- 

pact Medical Division of Wrght Air 

Julian King Sprague, pre nd Development Division. Contract is for 

f Sprague Elects died §] 0) 
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Nuclear-powered aircraft carrier En 
t has been launched at the New 
Charles J. McCarthy will or ews Shipbuilding and Drvdock 
ird cl in of Chance Voug ( It will be ready for 
10. He has beer rvice in 1 half 

1926, and has bee 


Ince 1954 No su 
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name 


Miri nithtting 


ibout a vear and 


Attempt to launch USAI-Martin 
litan a record 10,000 mi. from (¢ ip 
Canaveral, Fla., last week wa 
tially successful because of premature 


only par- 
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Second World Congress of Flight will 
be held in Las Vegas, Nev., Sept. 13-21 
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iYoz, in 


hutdown f second — stage engine 


onjunction with the annual Dummy warhead traveled 6,000 mi 
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AIR TRANSPORT 


Eastern Eyes Lucrative Mexico Market 


daily, a Douglas DC-7B in all first- 
class configuration. Aeronaves de Mex 
ico, flying the route on a_ reciprocal 
basis, uses a mixed-configuration Bristol 
Britannia turboprop. Capacity restric- 
tion has prevented Eastern from exploit- 
New York—Kastern Air Lines is planning a drive to develop its Ne Y ing the tourist-class potential. Also, 
Mexico City route, increasingly interesting to Eastern as Miami's gr Eastern was prevented a putting jets 
travel market slows down. on the route until Aeronaves could 


Recent renegotiation of the U. S.-Mexico bilateral and Eastern’s offer similar service 
tion agreement with Aeronaves de Mexico will make it easier for | DC-8 Delivery 
to push development of its Mexico City route lo speed the introduction of jets, 
With the shifting of traditional vaca Eastern recently signed an agreement 
tion travel patterns already evident with the Mexican carrier under which 
since the time-cutting jet transports Eastern is turning over its delivery place 
have come into service, Mexico could for one Douglas DC-8. Aeronaves will 
eventually tap a large part of the north take delivery of this aircraft, and it is 
castern market captured in the past by particularly political ones. T expected that both airlines will intro- 
Miami. From Eastern’s point of view, }.§.-Mexico bilateral was duce jet service simultaneously before 
Mexico provides a long-haul route rela- 1957 and limitations of ser the end of this year 
tively free of the multiple competition heavily restricted operation The agreement also provides for a 
of the Florida market routes mutual exchange of facilities and serv- 
Eastern presently is flying vices. Eastern will train Aeronaves’ 
York-Mexico City nonstop 1 trip flight and mechanical personnel at 





Jet transports have started shift in travel patterns; 


drop in traffic growth at Miami is marked example. 


By Glenn Garrison 


in trafic to keep them profit 
Development of pleasure t 

tween the U.S. and Mexico | 

held back in the past by man 


New Areas 


Mexico, of course, is not the only 
area that jet travel is opening up to 
the vacationer in search of new climes 
to conqucr According to ad major New 





National Shows Interest in Caravelle 


York travel agent, the shift already is 
taking place to some extent and Miami 
is being bypassed for places with mor 
exotic atmospheres 

The ject airplane is “scattering” the 
travel market to Florida, the agent told 
Aviation Week. Jamaica and Mexico 
City are examples of increasingly popu 
lar spots. Hawaii is becoming much 
bigger in the castern market, he said, 
and is expected to increase in im 
portance over the next few vears. He 
predicted an influx of travel from the 
cast to other Pacific areas 

Florida, for many vears an airline mar 
ket growing much faster than the 
domestic average, has slowed down con 
siderably in the past few years. At 
Miami, airline boardings for the first six 
months of this vear rose only .6% over 
the same period of 1959. The Florida 
Development Commission — estimates 
that the number of tourists entering 
the state by air during the first six 
months of 1960 dropped 13% from last 
vear's total for the period. Total for 
the 1960 pe riod was 758.638 tourists 


Jet Influx 


Airline officials concerned with the 
Florida market admit a leveling off since 
1957. And this came at a time when 
the big high-capacity jets were about to 
be thrown into the competition, de- 
manding considerably larger increases 
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New York—National Airlines currently is showing serious interest in the Mark VII 
Sud Caravelle powered by General Electric turbofan engines which would displace 
Lockheed Electra turboprops such routes as Boston-Washington-Jacksonville- 
Tampa. 

Equipment planning by the carrier still is up in the air because of uncertainty 
over renewal of the Pan American lease now under negotiation and the possible 
award of a Southern Transcontinental route. 

If current prospects work out, National might well shift its two Douglas DC-3s 
in service plus a third scheduled for delivery to handle the Southern Transcontinental 
business and buy Caravelles for use in the medium range New York-to-Florida 
routes, with any aircraft available on lease from Pan American to add flexibility to 
scheduling problems. 

National has commitments from two New York banks for loans of $7.5 million 
each if it wins the Southern Transcontinental route, which could be used for 
purchase of new aircraft. National indicates it has potential purchasers for Electras, 
but would not give further details 

Registration for a $10,288,000 issue of convertible debentures is being sought by 
National to raise funds for $5,565,000 for three Electras and one DC-8 for 
delivery prior to June 30, 1961, and to retire approximately $3 million in short 
term bank loans. The undelivered Electras will be modified before leaving the 
factory 

Originally National had planned to obtain these funds through retained earnings, 
but in its Fiscal 1960 report issued last week, National reported a net loss after tax 
credits of $3,965,099 and an operating loss of $6,211,495. 

Gross revenues dropped from $70,863,750 the previous year to $68,642,866 in 
Fiscal 1960. National President George T. Baker blamed the Cuban situation 
for a $2 million decline in revenue alone. National's surplus account dropped 
from $16 million to $10 million with the deficit. 

Most of the revenue decline was in passenger revenue, but costs were up generally 
across the board—with flying operations, direct maintenance and passenger service 
showing the most pronounced rises. Besides its other resources, National holds 
400,000 shares of Pan American World Airways stock, which the Civil Aeronautics 
Board has given National two years to dispose of and which has a market value of 
approximately $8 million. 











Eastern’s training 
Aeronaves will use ciliti 
in its new terminal at Idlewild, New 
York. No financial investment by East 
ern is involved in the agreement, and 
cach carrier will keep its sales 
tions and 
separate 
According to Eastern’s estimate, the 
} 


irrangement with Acronaves has moved 


Miami jet center 
‘ l\+ 


Eastern’s facilities 


reserva 


customer service functions 


the jet introduction timetable up by 


12 months. Eastern 


foresecs i sub 


BT , 
stantially treater tourist class fi 
4 


For 1960. Eastern has estimated that 


e } 
23.650 one-way first class 


Eastern and Aero 


passengers 
will be carned by 
naves. With a minimum tourist-frst 
class ratio of 3 to 1, the number of one- 


way tourist passengers for the year 


would have 70.950 be 


ipproximated 
tween the two carriers, in Eastern’s esti 
nate The total 1960 one-way trafhc 
for Eastern and Acronaves would have 
ven about 94,600 passengers 
Although a 


ute applications have 


number of additi 


} | 
been filed 





Czechs to Renew 


1-18 Flights 


Prague—Czechoslovak Airline ofhcials 
say they expect to place their fleet of 
four Soviet IL-18 turboprop transports, 
grounded since August, back into service 
sometime early this month. All I1-18s 
were grounded following the crash of an 
Acroflot aircraft during a flight from 
Cairo to Moscow (AW Aug. 29, p. 45). 

Czech officials declined to pinpoint 


S.-Mexico routes opened 1 
vear of jet operations than ne new signed last ug tigation but mentioned the clectrical in 
would be expected in developing st he present U. S. operators a stallations of the 11-18 are being revised. 
1 market. Reasons are that can, primarily from Chicag ' One official indicated a trouble area 

might lie in the fire prevention system 


tour narl n be pity stern; and Western 
in the wing section 


Ds a ai ange ' ' . 
volume on the route during first new [ problems found during the crash inves 
+] bilateral 


primarily is yuri 
tourist class lim ipital from 


» Aeronaves 


cause of the 
far there has not 
promotion in th 











ittraction. In 


the volume 


+1) 


vailabilits 


pro 
Lhe que tor 


growth h 





Legal Troubles Ground Cubans in New York 


New York—Cuban Prime Minister Fidel Castro found himself without a rick 
home from the United Nations last weck as a result of the impounding of two Cubana 


Airlines Bristol Britannia turboprop transports and one Acrovias Q Douglas DC-4, 
which forced a temporary suspension of service into New York by Cubana 

Castro was rescued from his dilemma by the generosity of Soviet Premier Nikita 
Khrushchev, who let him borrow one of the Soviet-built [1-18 turboprop transports 
which have been grounded from regular passenger service but which are being used 


for transatlantic courier service. Khrushchev and his party chose to travel to the he r 8 
} ( picas 
} 


United Nations by ship. 5 ap 

A Tu-114 transport, a large turboprop aircraft which has never seen scheduled r Pe te . 
passenger SeTVICe, also 1s being used in the courier operation : = 

First attachment resulted from a suit by Harris & Co., a Miami firm, for alleged 
unpaid advertising bills, but the single Britannia that was impounded was later freed 
when the writ was vacated by a U. S. District Court. Now Cubana has filed a $3 
million counter-claim against Harris & Co 

Another Britannia and the Aerovias Q DC-4 were then impounded when a stock 
holder, Ovido Manalich—claiming to own 6,000 shares in Cubana—filed a stock 
holder suit against the airline, resulting in a court-appointed receiver with control 
over Cubana’s New York operation. 

Actually, the Britannia managed to leave New York after depositing Castro and 
to return to Havana to pick up the rest of the Cuban delegation. When the plane , a x 
returned two days later, it was impounded and the airline suspended service. bay : traf 


, nn 
service was scheduled to be resumed late last week 


climbed 


According to Cubana officials here Fel ‘] 
; in February, wit u 

Both transports were released on the day following Castro’s 11-18 flight to Havana : —_ ‘ Mf , 
when the New York Supreme Court granted diplomatic immunity to ¢ uban aircraft ri, teh emilee = it ag Gi 
in April; dropped 20 in’ Ma 


in New York. , 
ropped 30 in June. It was 





during 
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the latter month that Eastern, biggest 
operator in the Florida market, was 
crippled by a walkout of pilots 
The Commission's figures for the 
whole vear of 1959 showed a total of 
1,549,339 tourists entering Florida by 
ir, an increase of 14% over 1958. Au 
tomobile was up 80% to 9,068,184 
train up 3 to 386,269, and bus up 
3% to 302.098 
As a factor in the slowdown of 
Florida tourist growth, several airlines 
cite the increased competition of ser 
ices to new places now increasingly ac 
cessible by jet. Europe and Hawaii jet 
trips have lured some of the busine 
Another problem for Miami has been 
the loss of Cuba as an attraction for 
many peopl who went to Florida and 
over to Havana as a single vacation 
trip 
Among the areas now more acce 
sible to the northeast, and showing im 
pressis growth as travel attraction 
Pucrto Rico. San Juan is now al 
+ hr. 45 min. awav from New York 
ict unpared with almost 7 hr 
piston plan In Fiscal 1960, Pan 
American's total in and out of Puerto 
779 passengers, up from 
i) 1959; Eastern’s total 
up from 274,098; Tran 
inbbean | was 110,146, up from 
£8 ¢ figures are fi 
Puerto conomic Devel 


out 


by 
hy 


Administration and include 


noer 


I 


| Nger 
Individual figures of the four biggest 


to Miami give a further 


s 


trafic carrict 

indication of the slower growth of Mi 

ami as a travel market. During the five 

months December, 1959, through April 

inclu e the heavy winter 

rm carned 754,620 passen 

mut of Miami. This was an 

7,550 over the same period 

of 1955-59, but the comparison is af 

fected by the strike during the latte: 

which cut Eastern’s operation 

ove! peniod of several peak-scason 
week 

Delta carned 204,432 passengers in 
ind out of Miami during the same 
1959-60 period, up from 159,872 pas- 
sengers; National carried 348,211 pas 
sengers, down from 408,871, and North 
cast carried 90,419 passengers, up from 
SUSS)5. 

It should be noted that the 1955-59 
base of the above comparison repr 
ents a poor season for the Florida car 
riers, sO any improvement in 1959-60 
would only be in the direction of climb 
ing back to previous levels of growth 

For all of last vear, Eastern carricd 
1,677,338 passengers in and out of Mi 
imi, up from 1,497,155 in 1958. Delta 
carried 296,364, up slightly from 29] 
169; National carned 739,385 passen 
gers, up from 706,897; and Northeast 
carried 176,079, up from 174,760 
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International Labor Group Probes 
Airline Employment Practices 


By Cecil Brownlow 


Geneva—Ad hoc committ 
ternational Labor Organizat 
posed of employer, employ 
ernment representatives of | 
began probing international 
ployment practices here last 
a reminder from the Internat 
Aviation Organization that 
the primary arbiter in this f 

The tripartite 
to a 1956 bipartite conferen 


emplove ind emplover 


omimitte 


blockin ne another 
mvened bv the 
‘ 


ILO to 
e Condition of employment 


onsider two specifi 


wiaton 
e “Hours of duty and rest 
flight personnel 
Ti} 1 ‘ 
hould 
ing 
plenar 
Initi il 1c 
that an 
that 
roped howe 
demand 
entua 
uniform 
tandard 
ling 


Flight Hours 


Employ egations a 
hances of pus! 
+} 9 


1 ri “ I 


muistic OVeT 
resolution 
would establish guide line 
mum number of flight hour 
for an « crew on an int 
carrier 

If anv resolutions are ad 
majority vote before the 
completes its sessions her 
they will be forwarded to the II 
erning body and its govern 

Ihe governor general, if h 
of the resolutions, can cither 
ilong to the governments of 
member nations as formal ILO 
tion moves and ask that they | 
into law or else simply 
thev be forwarded to interes 
ind emplover groups for futur 
Ing purposes 

ILO officials hope that incl 
government representatives will 
any recurrence of the 1956 
employer deadlock, and that 
finitive progress will be mad 
U.S delegate observed 


“The problem is that the employe 
groups get together and trv to work 
out a common platform, and the em- 
plovers do the same thing, but the gov- 
ernment representatives all came here 
with briefs on what to do, so any com- 
mon front would be hard to find.” 


Mild Statement 


On the other hand, a number of 
observers were encouraged by the mild 
ness of the ICAO representative's state 
ment on the committee aims and rela- 
tive reasonableness of statements by 
both emplovers and emploves, particu 
larly when compared with those of 
195¢ 

J. A. Newton, chief of ICAO’s Flight 
Branch, reminded the delegates that 
both ILO and ICAO are arms of the 
United Nations and that “it should b 
made clear” that his organization has 
the responsibility of regulating inter 
national operations dealing with ait 
ifetv and efficient operations 

He noted 

A number of subjects” to 

ussed under the agenda iten 
jlovment conditions, are 
ICAO matter idding, however, 

me have “social aspects” it 
ILO has a legitimate interest 

Newton also was careful to point 

it that cooperation between [CAO 
ind ILO has been “extremely succes 
ful” in the past and “no doubt will 

mtinue to be so.” ILO officials tool 
equal pains to stress the fact that ICAO 
had been consulted in drafting th 
wenda for the ad hoc committec 
necting 

lo avoid any possibility of an open 





ILO Delegates 


Geneva—U. S. delegates to the Inter- 

national Labor Organization’s ad hoc 
committee on international airline em- 
ployment practices here are: 
© Government—Claude R. Smith, chief 
of Federal Aviation Agency's Interna 
tional Organizations Division; George 
Tobias, special assistant to the assistant 
secretary of labor for international af 
fairs. 
® Employers—Everett M. Goulard, Pan 
American World Airways vice president 
for industrial relations; Joseph  L. 
O'Brien, Air Transport Assn. vice presi 
dent for personnel relations. 
@ Employes—Clarence Sayen, president 
of Air Line Pilots Assn.; Frank Heisler, 
airlines coordinator for the International 
Assn. of Machinists. 














clash with ICAO, ILO officials wer the missing link’’ and, in an obvious turbojet round tnp flight 


expected to try to keep debat« bid for support from some ot the larger warded the authority 
resolutions limited to such “sock irlines, pointed out that the operator ute from Florida to Califo 
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ment age benefits, job security, nun has a competitive advantage 
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when their aircraft ar 
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without impairment 
dangerous 
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ternational airline 


ive greatcr tention n 
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Airlines Ask for Southern Routes: 
Merger Plans Denied by National 


By Jerome Bailey 


W ashington—N 


Souther rancontinental te to » taining tha , 

tional would in eff x Irding te I \ iid int } iwh ersion 

to some other carrier imoul ire xter I a © Braniff Airways a 
’ ' further auth rit try ‘ 


American stated 1 I hat \mericat furtl en 
the point her Amcrican urged the Board to exten est Coast from Houston and Dalla 


of National in this i ts own routes eastward from Dalla Ft. Worth in addition to the 
tain to be an extension for some other Ft. Worth to Florida via New Orlean mended route from the two Texas areas 
airline in the not too distant future Other carriers presented these case to Florida. Braniff also asked the Board 

National said it could see American during oral argument to remove recommended restrictions on 
would favor mergers because such ac- © Trans World Airlines told the Board the Florida route that would require it 
tion lessens the number of left t would offer as many as f 


} 
; 


7 
nve fails to make one stop en route 


ITTICT 
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C-130B Move Clouds Logair Haul | 


By David H. Hoffman 
Marietta, Ga.—Lockheed 
( orp lecision to scrap 
of the C-130B Hercules turboprop 
freighter has clouded the question of 
vhich aircraft which carriers will 
Logau yutsize ¢ irgo”’ during the 
next three fis 


Aircraft 


certincation 


ind 
hau 
il vears 
In July, Zantop Air Transport, an un 
irricr based in Detroit, won 
) mtract to haul bulk: 
ilong route patterns 
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Czech Canadian Service 


Crechoslovak Airlines plans to extend 
to the North 


fiving from 


scheduled service American 


catly next veat 
Montreal via 
Service atter 


SCA’s fifth Soviet IL18 turboprop trans 


Continent 
Prague to Amsterdam 


will begin delivery of 
port 
CSA 


Canada Air Lines has agreed to pool serv 


spokesmen there say Trans 


ice on the transatlantic route and that 


negotiations between the two carriers 
should be completed within the near 
future. CSA says it will later augment 
the service with the use of turbojet air 


cratt. 
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with orderly and proper procedure,” 
AB said 

It said that questions pertaining to 
the transfer of Capital's routes to an 
other carrier or the 


routes should not be 


limb in its efforts t 


ghters. Even 


uphill 
uspension of sucl 
considered in the 
It noted that it had 
to invoke 
powers whenever it is deemed 

hand, Zant necessart Member Alan S. Boyd dis- 
vith the « t if ented on grounds that routes should 
© Air Force--wned C-130Bs be considered in the proceedings 
located to th rier under As a result of the denial order, the 
Board will meet its target date of Oct. 
19 to start the hearings 
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Southern Airways 
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Washington — (¢ 
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wil westigate Southern Ai 
the result of a complaint filed 
Board bv the Air Line Pilots 
harging that the carrier was in 
bv refusing 
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vered the ALPA complaint, filed in 
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~~ (Esso) 
WING TIPS 





Lo 
FIX NICKS. Check metal propellers regularly for nicks 
and have them filed smooth as soon as possible. Nicks can 
develop into cracks, and cracks can result in the breaking 
of blades while in flight. 


CHARGE IT. With an Esso Credit Card, you can charge 
gasoline, oil, lubricants — plus tire and battery service, 
landing fees, overnight in-transit storage, and minor re- 
pairs. In addition, you can now charge Esso marine and 
automotive products with the same card. 


4 





SET TIGHT. When checking the oil, make sure the dip stick 
is set in place securely. If it isn’t in tight, the stick can 
work loose and oil may spray over the plane, causing serious 
loss of oi] and a hazardous flying condition. 





This convenience is yours at selected airports from coast 
to coast, and Canada, too. Naturally, top flight service is 
provided by your dependable Esso Aviation Dealer, whose 
service is designed for your flying pleasure and safety. 

ESSO STANDARD, Division of Humble Oil & Refining Company 


Highways or Skyways...“ESSO RESEARCH works wonders with oil” 








BAC 107’s Future Hinges on Sales Study 


London — British Aircraft Corp.'s 
future decision to build its BAC 107 
short-haul jet transport will hinge on 
the company’s current worldwide survey 
of probably the most lucrative com- 
mercial aircraft market still unsold. 

BAC is aiming at the Vickers Vis- 
count-Convair 440 replacement market 
plus a near-guarantee of a substantial 
order from the Royal Air Force for 
communications and crew-training air- 
craft to replace its Vickers Varsities 

Both BAC and A. V. Roe, Ltd., 
with its Model 771, are competing for 
orders that could total in the hundreds. 
Both companies have tackled the engi- 
neering problems with similar airframes 
ind ion uuts and with identical Bristol 
Siddeley BS.75 turbofan engines, rear- 
mounted similar to the Sud Caravelle 

Model 771 specifications are firm 
enough for Avro to begin its detail de- 
ign work (AW Sept. 5 p. 43). But 
BAC is selling a rough specification, 
expecting to refine it after “ we 
have taken evervbody's views on board.”’ 


Selling Points 


I'wo major selling points are empha 
sized by BAC: low first cost of the air 
plane—about $1.4 million—and calcu 
lated seat-mile costs claimed better 
than those of the best propeller-driven 
short-haul! transports. For a 1,200 stat.- 
mi. partial-payload route segment, BAC 
savs the seat-mile cost would be 1 
ents, rising to 1.5 cents for a 200-mi 
stage leng With full load of 55 
tourist-cl passengers, design stag 

ngth is 500 mi 

When BAC’s teams report back, the 

ympany will make its decision whether 

not to go ahead with commerc 
development, but a spokesman empha 
sized that the decision would not de 
pend on an initial batch of orders off 
the drawing board 

Gross weight and dimensions of 
BAC 107 are similar to those of th 
Convair 440 urrent design figure for 
the 107 is 48,500 Ib. gros veight 
Over-all length is 87 ft. 11 in., and 
wingspan is 31 ft. 8 in. Wing area is 


the 


825 sq. ft 
Engine Data 
Engine data is also claimed to be 
IMpressive The powerplants develop 
7,3 static thrust each, and have 
ght ratio of five. Static sea 
level specific fuel consumption is 0.508 
lb./lb./hr. and cruising consumption is 
specified it 0.76 Tb./lb./hr 
Bristol Siddeley has designed the en 
gine around a turbine system similar to 
that used in the company’s Proteus 
turboprop which now has a 2,400-hr 


rhaul life, and a fan adapted from 
] 
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BAC 107 short-haul jet is aimed at Viscount-Convair 440 replacement market, can carry 


55 passengers on 500-mi. stage length 


the first three stages of 
turbojet The engineers bi 
choices will increase engin 
tween-overhaul rapidls 
Engine compression ati 
and the fan ratio is 1.75:1 
Seating arrangement 
flexible at this stage; dat 
London and New York to 
differs somewhat, and 
mtradicts itself in the dim 
But one arrang¢ 
four abreast for 
f 44 passeng 
+ ] wit] 


lass ! 


puts om 


nd - 
12 in. x 1 


rut 


vindows 
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stand 

gage holds 

passenger 
Acrodynami 

BAC 107 and 


the degree of wing sweep 


£ | 
traded cruise performan 
0.75 imstead of Avro’s M 
cruise—for short-field perform 
out leading-edge flaps. Sw 


5 5 


the BAC 107 wing is 20 deg 


spect ratio is eight, chos« 
engine-out climb requirement 
is a simple high-lift flap 
leading-edge devices. BAC 
approach speed of 110 kt. at 
landing weight 

Structure and svstems 
port are onventional 
controls ar 
features 
torsion | 
gk for 


Basi 


Powerplants are Bristol Siddeley BS.75 turbofans. 


back three years to a design study by 
Hunting-Percival Then it was a 40-to 
48-passenger transport powered by a 
pair of Bristol Orpheus engines and 
weighing about 41,500 Ib. When 
Hunting was absorbed into the BAC 
grouping, the design went along also, 
and was used for the BAC 107 

Growth set in, and so did detail 
changes. The weight and capacity in- 
creased, the engines changed and grew 
in thrust, and the fuselage was wid 
ened by a few inches to 10 ft. so that 
five-abreast seating could be installed 
The horizontal tail was raised based on 
Vickers’ wind-tunnel work on the VC. 
10 transport and experience with the 
mid-position lavout of the Valiant 
bomber 

About all that remained was what onc 
caginces called the “cutdown Cara- 
velle” lavout 


Airline Views 
Airline engineers questioned in the 
U.S. by Aviation Week agreed gen 
rally that the size and performance of 
the two British contenders were ideal 
for American carriers with high-density 
hort-haul route segments. One of them 
idded that he wasn’t convinced of the 
short-field capability of either tvpe vet, 
ind anv choice he ever had to make 
would be influenced greatly by that per- 

formance factor 

Biggest hazard to sales of either the 
BAC or the Avro design is the time lag 
between the presentations now being 
made bv both companies and the de 
erv dates of the airplanes themselves 
lered. If the world’s airlines jump 
design, the future is bright; if 
lelay for financial or other reasons, 
BAC and Avro will find them- 
vith tough competition by the 


tS 


the ficld really opens up for sales 





ROLLS-ROYCE 
DART PROP-JETS 


have flown over 


IN NORTH AMERICA 


powering the 


FAIRCHILD F.27 
VICKERS VISCOUNT 
GRUMMAN GULFSTREAM 


Over 200 engines in service in business aircraft 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P.Q. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTORCARS - DIESEL AND GASOLINE ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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American Turbofan-Powered 707-120B Reaches Mach .95 
Flight view of first American Airlines Boeing 707-120B powered with Pratt & Whitney JT3D turbofan engines shows large inlets 
and enlarged cowlings (AW Sept. 26, p. 44). Airplane has flown more than 100 hr. in tests (AW July 11, p. 45) and has reached 
Mach .95 speeds. Boeing says certification tests will be completed at the end of the year. 


ih 


for Convair amount to $221.5 million 

As a result of the charges against 
earnings, General Dynamics will show 
a net loss of approximately $26 million 
for the nine months ending Sept. 30. 
With the costs thus charged off, the 
company expects a profitable fourth 
quarter, but directors cut the quarter], 
dividend from °0O cents to 25 cents 
because of the deficit. 


no attempt to include provisior 
unforeseen costs that have cropped up 


General Dynamics 
repeatedly in the programs of 


Writes Off Jet Cost manufacturers 


New York—Gencral Dynamics joins Like other manufacturers, C 
the ranks of other U.S. commercial jet has found development and ma 
transport producers with its decision to turing costs of the jet program 
write off as of the third quarter the significantly exceeded initial est 
total anticipated charges against earn- (AW May 2, p. 177). Total pr 
ings of its Convair 880 and 600 pro- charges for the entire progran 


grams. 

The pre-tax write-off taken in the 
third quarter totals $96.5 million which 
includes: 
© Provision of $16.1 million for future 
rescarch and development expenses 
lechnically this is not a write-off at all, 
but is similar to provisions made for 
future income taxes. It includes esti- 
mates for such costs as certification of 
the Convair 880-M and the Convair 
600. 

e Excess of $66.4 million in manufac- 
turing costs over proceeds from sales 
Convair had been writing down thes¢ 
costs on the basis of orders it estimated 
it would receive, but the current write 
down is on the basis of the 94 airplanes 
actually sold. These 94 airplanes will 
thus be delivered on a breakeven basis, 
but anv future orders will be on an 
inventory profit basis. 

e Write down to salvage value of used 
airplanes acquired in connection with 
sales of jet transports—totaling $14 
million 

Included in the total are charges 
Convair is incurring while the Convair 
880s ordered by Howard Hughes for 
Trans World Airlines remain in in- 
ventory. 

General Dynamics’ objective in the 
write-off method was to ensure as much 
as possible that there would be no 
further charges against carnings to re- 
port on the programs, though there is 
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Lear Backing Jet Executive Plane 

Zurich—Federal Aviation Agency officials are scheduled to arrive here on Oct. 11 
to work out details of FAA certification tests for a six- to seven-passenger twin-jet 
executive transport being financed largely by U. S. industrialist William P. Lear, Sr. 

Lear, who has organized a Swiss-American firm to market the aircraft in the U.S., 
plans first deliveries sometime in 1963 at a retail cost of $250,000. 

Wind tunnel tests on the aircraft have been completed and Lear hopes to roll out 
the first prototype by December, 1961. The new company that will handle marketing 
in the U.S. has been named the Swiss American Aviation Corp. and is incorporated 
in Delaware. 

The aircraft, designated the SAAC 23, is being designed for a cruising speed of 
535 mph. at 30,000 ft., with a range of 1,500 mi. against a 60 mi. headwind plus 
45 min. holding time over the terminal field. 

The aircraft is to be powered by cither two General Electric 2,450 Ib. thrust J85 
engines derated to approximately 2,000 Ib. thrust each or two 1,700 Ib. thrust 
Continental J69 turbojets and is being designed to operate from 2,500-ft. runways. 
Original design was evolved by a team under Dr. Hans Studer. Studer, formerly 
of the Swiss aviation firm Flug-und Fahrzeugwerke A. G., is now a member of the 
board and delegate for the technical management of Aviation Development, Inc., a 
new company incorporated here as essentially the Swiss arm of Swiss American 
Aviation Corp. 

A low-wing design, the SAAC 23 will have a fuselage length of approximately 
37 ft. and a wing span of about 35 ft., under present plans. Powerplants will be 
mounted one on cither side near the rear of the fuselage. 

Lear, board chairman of Lear, Inc., plans to subcontract the airframe production 
with several European manufacturers, then ship the airframe to the United States 
where individual distributors will be responsible for installation of engines and some 
instrumentation as well as interior decoration. This plan eliminates the cost of 
shipping powerplants and instrumentation from the United States to Switzerland 
and then back to the U.S. in a completed aircraft. Two prototypes, however, will 
be assembled in Switzerland by Flug-und Fahrzeugwerke for flight test and FAA 
certification. 

















Airline Income & Expenses-2nd Quarter, 1960 


i | j | 
| | | Total Total | Net Income 


| 


Before 
Toxes 


Passenger | Property* Charter Federal | Operating Operating 
Revenve Subsidy Revenve (| Expenses 


DOMESTIC TRUNK 
American 97 , 387 , 543 1,906,065 7,985,672 297 , 578 107,932,094 99,443,347 8,005,421 


Branift 18,196,848 513,506 958,920 97 ,089 19,804,287 | 18,569,737 913,225 
Capital 26,785,694 644,838 1,055,457 73,488 28,559,606 | 28,702,651 765,761 
Continental 14,192,713 222,681 565,293 42,692 15,188,830 | 13,381,748 980,736 
Delta 30,644,155 545,783 1,877,990 84,458 33,445,211 | 28,794,864 3,870,459 
Eastern 57,215,357 1,185,615 2,565,744 173,409 61,632,689 | 66,109,810 5,046,799 
National 16,136,811 311,719 943,814 329,302 17,368,840 | 18,465,430 | — 1,353,827 
Northeast 9,340,160 129,827 416,706 18,374 9,997,065 | 10,232,803 635,888 
Northwest 19,559,307 641,212 1,630,485 34,585 | 21,917,203 | 21,253,594 263,630 
Trans World 65,179,446 1,502,837 3,610,416 414,062 71,162,700 | 70,198,319 | 1,293, 662 
United 78,853,809 | 2,907,206 6,205,989 553,271 89,285,514 | 84,221,000 6,162,788 
Western 14,142,472 327,340 602,635 74,419 15,257,375 | 14,440,101 813,822 


INTERNATIONAL 
American , 401,397 10,025 169,208 | , 652,437 1,742, 585 | 90,177 


Braniff , 377,139 49,665 248,333 : | ,775,883 2,812,493 83,615 
Caribbean-Atiantic 779,995 8,448 41,695 , 852,256 776,182 | 74,770 
Delta 907 , 427 12,963 62,538 , 988,975 1,114,772 114, 567 
Eastern , 505,436 140,019 262, 509 3 | ,016, 566 6,985,665 86,3202 
Mackey 463,921 14,472 511,721 503,338 10,145 
National 301,637 2,720 27 , 307 ‘ 354,477 $23,922 180,845 
Northwest , 131,704 1,786,655 , 258,491 : | , 543,421 , 213,061 147,778 
Pan American Combined , 544,657 5,205,452 , 268,913 . , 682, 230 , 138,749 8,938,920 

Alaska 1,313,053 51,448 151,862 4 | , 579,202 , 514,022 130,208 

Atlantic , 829,297 2,151,371 , 367,054 E , 323,090 , 955,374 7,279,690 

Latin America 837,220 630,324 ,734,324 ; ) , 843,727 846,945 2,657,243 

Pacific , 565,087 2,372,309 ,015,673 _4) 936,211 , 817,308 6,264,873 
, 245,155 162,977 755,323 _ , 481,696 126,295 147,181 
Resort , 276, 986 , 280,278 205, 200 
Trans Caribbean , 493, 886 163,191 . , 826,942 , 531,059 373,317 
Trans World ,716,146 1,871,515 , 640,081 ,0 , 953,078 , 390,735 8,572,119 
United , 535,620 164,045 137,057 868,241 , 953,829 1,791,570 
Western , 171,343 8,836 44,566 , 235,803 , 087,298 134,452 


Panagra 


LOCAL SERVICE 
Allegheny , 604,255 28 ,066 147,710 
Bonanza ,096,270 20,124 37,922 
Central 627 ,883 19,594 33,047 
Frontier , 552,104 41,815 118,643 
Lake Central 751,829 19,031 36,226 
Mohawk... , 318,551 37 , 501 75,673 
North Central 268,273 92,480 154,277 
Ozark , 992, 847 38,28) 131,796 
Pacific ,620, 203 33,620 31,401 
Piedmont , 953,442 30,539 78,449 
Southern 880,203 32,579 51,252 
Trans-Texas , 352,560 53,864 83,988 
West Coast , 569,844 27 ,747 42,188 


, 778, 907 
, 865,945 
, 432,271 
337 , 766 
, 203, 282 
120,514 
, 302,851 
, 158,898 
, 974,943 
, 066,031 
, 774,147 
, 197,785 
, 840,957 


NN -—-WONWUN = & - = & 
NN—eONW Ue ~& <« @— & 


HAWAIHAN LINES 
Aloha ,181,1 6,207 27 ,892 1,68 , , 261,015 
Hawaiian 10,284 231,803 11,715 P , ,717, 463 

CARGO LINES 
AAXICO 
Aerovias Sud Americana 
Flying Tiger’ 

Riddle 
Secboord & Western’ 
Slick 


’ , 170,685 
303,424 i , 727,654 


124,535 ,90 P , 901,313 


, 639, 480 


HELICOPTER LINES 
Chicago Helicopter | 528,612 9,377 2,968 830, 535 , 564 
Los Angeles Airways 62,429 38 ,060 51,120 : , 352,453 , 488 
New York Airways | 288 , 468 16,587 19,724 36 , , 909, 185 ,812 


ALASKA LINES | 
Alaske Airlines 629,534 189,640 171,015 , 532 403,374 , 056,030 ,015,588 184,437 


Alaska Coastal 301,192 30 , 488 37 , 906 11,344 48,46! 539,702 573,716 40, 887 
Cordova $3,312 23,540 31,310 10,752 106,504 317,526 308,944 4,604 
Ellis 218,025 14,265 24,234 ,679 98,204 362,325 329,105 39,445 
Northern Consolidated 246,182 151,323 123,309 ,071 186,982 769, 186 767,588 32,862 
Pacific Northern 1,944,705 205,088 346,259 15,828 465,429 ,012,035 2,809,597 163,748 
Reeve Aleutian... 444,604 113,111 113,178 796 749,284 564,111 155,428 
Western Alaska . 19,655 5,363 3,216 , 107 16,914 54,848 53,656 819 
Wien Alaska ; 305,122 191,874 116,818 1 793 751,320 586,518 1,255,916 294,690 


* Property figure includes express, freight & excess baggage revenues. Not ovailable 
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 
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Architects Competition 
Produces Varied Designs 
For Terminal at Idlewild 


Five approaches to designing a “union terminal” to accommo 
date airlines without their own New York International Airport 
terminals were submitted by architects in a recent Port of New 
York Authority competition. Winning design (right) is by 1. M 
Pci. Contest was only to select the architect; final design may 
differ from that pictured. Entrants in addition to Pei were Arvin 
Shaw of Carson and Lundin (above, left); B. Sumner Gruzen of 





Kelly and Gruzen (above, right) Philip Johnson (below, left) 
and Morris Ketchum, Jr., of Ketchum and Sharp. Specifications 


for a building on a 22-acre site included 12 gate positions, mini 








mum 60,000 sq. ft. of waiting room space, 12,000 sq. ft. of bag 
gage claim area, 1,100 ft. of ticket counter. Winning design calls 
for a 600-ft.long rectangular building. Probable cost: over $9 
million. Construction may begin next vear 
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 & The missile follows a ballistic trajectory, shedding its rocket 
* board computer automatically charts the sub’s course, range motor and airframe before water entry. When the payload 
is a torpedo, a parachute blossoms in flight to slow the 


Within seconds after detecting an enemy submarine, a ship- 


and speed then aims the missile launcher. Upon com- 


mand, a rocket-propelled ballistic missile is fired. missile’s plunge into waters near the target. 





Swift and precise 
sequential control of 
Honeywell’s ASROC 
provides the first 
long-range anti- 
submarine weapon 


From initial sonar detection through 

firing and ultimate target contact, ASROC’s 
automatic system delivers an unerringly 
destructive missile from thousands of 
yards away—all in a matter of seconds! 


Dev f ASROC started with an idea and tens of 
the nanswered questions. Hoping to find the 
al Bureau of Naval Weapons gave Honeywell, 
as | ractor, the responsibility of designing, de- 
velo; g and producing the entire system under 
te n of the Naval Ordnance Test Station 


oncept was based on present knowledge 
program was initiated, but it remained for 
rograms, carried out by the Navy-Honey- 

elop ASROC from idea to hardware 


program, prototype missiles were test fired 

moving platforms at the Naval Ord- 

to obtain aerodynamic research infor- 

measured, recorded and computed 

ces for thrust termination, airframe sep- 
ad impacts 


/ 


agumm | 


formation was obtained from ny 
» the water from a test stand and dropped 
to a hydrophone range. Calculations on 
ynamic stability and depth-time ratios 
sign. Throughout the development pro- 


OO test firings were conducted 


ntegrated weapon system consisting 
sonar detection device, an electronic 
computer, a missile launcher, the 


d all necessary training equipment 


1 Honeywell divisions are available for 
complex control problems of missile 
and components. If you have a prob 
of systems or components, call or write 
tary Products Group, Minneapolis 8 
a, write: Honeywell Controls, Limited, 
e, Leaside, Toronto 17, Canada. 


After hitting the water, the ASROC torpedo becomes acti- H I] 
3. vated by the energizing of a sea-water battery. Then, the eG °7e y we 


missile begins an acoustical homing search from which it 


; mt, 
locks onto its target and pursues it to destruction, i mM P, j 
i bd . 
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AIRLINE OBSERVER 


> Lockheed Aircraft Service and Douglas Aircraft Co. competition to convert 
Douglas DC-7s to freighter configuration rapidly is developing into a full- 
fledged sales battle. Riddle Airways is the latest customer to feel the impact 
of this stiff competition. Holding an option to acquire up to seven DC-7Cs 
from General Aircraft and Leasing Division of General Dynamics, Riddle 
is shopping both Lockheed and Douglas before placing its $250,000 per 
aircraft order. 


© Riddle Airlines will increase its purchase of five AW 650 Argosy air 
freighters from Armstrong-Whitworth Aircraft by two airplanes. First 
aircraft is slated for delivery late this month or early in November 

> Eastern Air Lines is showing serious interest in the Boeing 727—proposed 
transport powered by three aft-mounted turbofan engines. Two engines are 
being considered: AR 963, Allison-built version of Rolls-Royce RB-163 
bypass engine, and Pratt & Whitney JT8D-1, turbofan version of J52. 

© Federal Aviation Agen considering revisi f its current monthly 
flight time limitations for air crews. Recent talks with airlines have centered 
] compared with 


about the greater hours permit 1 mfternational 


RIC 


needed in present 


domestic operations. Pur is to see if any change 


: . 
which permits 10 r. a month for a domestic crew of two pilots and 


a third crew member, 1 with 120 hr. for the same crew on foreign 


> Czechoslovakia has protested International Civil Aviation Organization 
decision to adopt VOR/DME air navigation system as a universal standard. 
Although Czechoslovakia is a member of ICAO, the country cannot buy the 
equipment because the system is used by NATO and is thus banned from 
export to Communist blec countries. 


> International Air spor $1 1 continue its fight to ban the use 


’ read _ ’ | ; 1 
of credit cards, Travel Plan cards or airline cards, 


from international air trave nautics Board ently disapproved 
an IATA resolution prohibiting 1 f outside credit cards. To discourags 
he spread of outside IATA has now submitted for CAB 
approval a modified resolution which stipulates that no fee or commission 

be paid to outs rganizations on credit for air travel sold 


cation, if approved, 1utomaticalls 


the spre 


Pp} eliminate such large credit 
ips as Diners’ Club, American Express or Hilton Carte Blanch 
from entering international air travel field, since they charge a fee for each 


credit transaction 


P Japanese Transportation Ministry has received government approval to 
expedite bilateral talks with Britain, West Germany and Italy as a first step 
toward extending Japan Air Lines routes to London through Europe. Talks 
with the British began late last month. Once European routes are estab- 
lished, Japanese will open negotiations with the U.S. for operating rights 
into New York. 


P Plans to market the Dassault Communaut twin-turboprop executive 
transport in the U.S. and Canada will be developed by a group of U.S 
businessmen (AW June 27, p. 94 


Canadair alse has expressed some interest 
in building the 6-8 passenger aircraf 


raft under license 


> Red China has started a new civil airline that links Shenyang, capital of 
Liaoning Province, and Chaoyang, a rapidly growing city in western 
Liaoning. The provincial airline operates a Chinese-built An-2 type transport 
over the route on a regular three times weekly service. 


> KLM will join Scandinavian Airlines System and Swissair in the pool 
agreement originally established by the latter two carriers. 


> South American governments are scheduled to meet Oct. 24 in Monti- 
vedeo in another attempt to stabilize rates and fares on South American 
routes. Regional capacity restrictions, now imposed on foreign carriers by 
some governments, are also included on the agenda. 








SHORTLINES 





 Acroflot, the Sovict state airline, has 
established its eighth college-level train- 
ing institute at Riga, Latvia. The new 
school will train about 450 engincers 


annually. 


> Air Trafic Control Assn. will explore 
the prospects of forming an interna- 
somal federation of air traffic control 
issociations when it meets in San Fran- 
cisco Oct. 3-5 for its annual conven- 
tion. Agenda includes an “international 
air trathc control conference,” and 
ATCA invitations have been accepted 


by 22 nations. 


> Air Transport Assn. reports scheduled 
helicopter service in Chicago, Los An- 
geles and New York posted a 44.4% 
gain in revenue passenger miles during 
the first seven months of 1960 over the 
same period in 1959. Total passenger 
miles were 5.606.000 this vear. com- 
pared with 3,883,000 last year. The 
three helicopter carriers carried 290,000 
passengers in the seven month period 
this vear. compared with 185,000 in 
1959, a gain of 56.8% 


> Continental Air Lines has received 
Federal Aviation Agency approval to 
increase time between overhaul on its 
Pratt & Whitney JT3 turbojet engines 
from 1,200 hr. to 1,400 hr. Several 
other airlines have received approval for 
time between overhauls of 1,300 hr 
Continental also has just completed 
verhauls of two of its Boeing 


turbojet airliners. 


5.000 hr 


> Japan Air Lines is scheduling inaugu- 
ral Seattle-Tokvo-Hong Kong Douglas 
DC-8 turbojet service via the Great 
Circle route for Nov. 1, subject to Japa- 
nese government approval 


> Northeast Airlines carried 1,374,900 
passengers over its routes during the 
vear ending Aug. 31, a 16.9% increas 
over the same period last year. The 
carrier flew over 553,114,000 revenue 
passenger miles in the same period. 


> Trans World Airlines has established 
3 Military Transportation Department 
to coordinate all T'WA activities re- 
lating to military passenger transporta- 
tion and contract cargo work for th 
U.S. government 


P United Air Lines carried 1,350,000 
passengers in its fleet of Douglas DC-8s 
and Boeing 720 airliners during its first 
vear of turbojet operations, which ended 
Sept. 17. The airline said that it flew 
1,875,000,000 revenue passenger miles 
during this period and that turbojets 
now account for more than half of its 
daily airlift 
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(RAVELLE 


The finest medium range jetliner the world over 


Profit 
maker 
Aal 
on low 
density 
routes 


Designed and built 


by SUD AVIATION —~f 
“J 


~ 


Caravelle can make profits 
with one-third fewer passen- 
gers than any other jet at 500 
statute miles. And whether 
the route is short or medium 
range, if the passenger poten- 
tial is low, Caravelle’s profit- 
making potential is out- 
standing. 

These economy factors are 
illustrated in the charts on 
the right, which are based on 
ATA cost formulae. 

Caravelle’s additional 
advantage is that it can get 
in and out of airports that 
serve low traffic areas. It has 
the shortest runway require- 
ments of any jetliner. 

Caravelle has established 
an outstanding reputation in 
regularly scheduled airline 
service in Europe. It will 
begin service in the United 
States in 1961. 


7 
v2 

y 
fe 


DOLLARS PER STATUTE MILE 


CENTS PER SEAT STATUTE MILE 


Caravelle Vi R Direct Operating Cost 


Sold and serviced 
by DOUGLAS AIRCRAFT 





MANNED SPACE VEHICLE, designed jointly by Hughes Aircraft and Lockheed Aircraft, shown in artist's concept, will be able to carry 


a pilot and up to three passengers to rendezvous with fricndly satellites and space stations or to intercept potentially hostile satellites. 


Anti-Satellite Techniques Investigated 


Washington—\I 
ig? mae 


al 17 } 
ti cit iopnn\ 
. I 


+ 


Capabil 
nT ] 1 
quired man 
vestigating pro 


igainst 


rendezvou 
tended a 
manned spa 
Lockheed cftort 


internally funded and rather rend 


size although a few have or inknown satcll 
limited government funding ho ir in outer space—with « ieercep hich hemes being 
First major p in military supp 101 acking CT cllite ler re projected on the basi 
of programs expected to eve from without actaal eci ting armed ntemporary technical capabilitic 
these early studies, however, pr ] conflict between themsel ( rt] hose expe over the next 5-10 veat 
will be the award of Project Sa Short of this, there might be furtive an, conceived by Westinghous« 


program intended to provide the efforts bv cither side to make foreign lls for a rendezvou ite lite equipped 


te 
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with radar for target seeking, which 
can cither be launched with immediate 
intercept intentions or put into a “park 
ing orbit,”” ready for command to in 
tercept. The Westinghouse vehicle 
would incorporate inspection capabili 
tics in the em of television, infrared 
and other radiation sensors 

The Hughes ‘Lockheed plan, which 
is pushing the state of the art by vears 
has been the subject since the summer 
of 1958 of a cooperative study by 
Hughes and Lockheed. Initially con 
ceived as a method of supplying, r 
equipping or exchanging personnel with 
manned space stations, the system con 
cept was extended to include ability to 
rendezvous with a foreign satellite. The 
system is viewed as an expression of 
technological development in 1965 
The Hughes Lockheed plan Cnvisages a 
manned, recoverable and reusable space 
vehicle capable of operating with van 
ing paviloads at orbits from 100 to 
1.000 mi. above earth for penods not 
exceeding 24-hr. Original plan ill 
for the preparation of a mockup of 
small test vehicle sometime in 196] 


Vehicle Design 
The Hughes Lockheed vehick 


proposed will be ible to transport 
pilot plus 1,000 Tb. of pavload or thre 
passengers to iltitudes up to 1.000 mi 
above the carth or proportionally greater 
pay! vads to lower altitude orbits. Pay 
load of 14.000 Ib.. for example, might 

be placed ir lower, 300-mi. orbit 
1 folding arrow 
hed delta configuration 
rtions of the wings capable 
» folded back over skewed hinge 
t portions into an 
ipe for launching with a 
ICBM booster fter in 
rbit. the wings would 
Tor 

igh 


+ ; 
ilculated at 22 AF 


centr weight 1S 


ipabilit i Hughes Lock 
heed ndicates, permits halving 
the wuration area for launching, 
ther ing destabilizing effects on 
the bo f ind pror ides svmmetrical 
loading to the booster and additional 
bracing for the lifting surface so it can 

launching iirloads greater 

re-cntt 
mportant features of 

th ry ‘ Té 
© Length—78 ft. 4 in 
e Wing span—44 ft. 2 in 
e Wing area—1,000 sq. ft 
© Drag rudder area per side—15 sq. ft 
© Flevon area per side—5S5 sq. ft 
@ Mean acrodynamic chord—29.5 ft 
© Landing gear—rctractable nose wheel 
ind two retractable tail skids 


¢ Distance from top of center-mounted 
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capsule to bottom of 
wheel—13 ft. 2 in 
Rendezvous with a friend); 
an orbit of about 300-mi. heig 
achieved in two vehick 
would require about 3 to 4 h 
ing to Hughes /Lockheed 
The vehicle can be launched 
form from a three stage bi 
ICBM launching techniqu 
ince system. Orbit height 
determined by the guidan 
Mhroughout the launch | 
the pilot nor the passeng 


ne 


ictive part in the opera 
ictuate es ip mechanisms if 
Ihe booster can inject 
deg. of t 


into orbit within 
orbit height and within 
target along orbit. The veh 
unfold 
ichieved bi 1 
the pilot. Th 
d bi 


tomat 


ontact 
ind a 

former 

by a rea n control 


ented to proper attitude 


retro impulse provided by the maneuv- 
ering engine. This impulse starts an 
elliptical transfer orbit which has a 
perigee located within the atmosphere 
ind it also fixes the re-entry angle. 

For rendezvous with a foreign satel- 
lite, the vehicle might be injected into 
1 coplanetary orbit several hundred miles 
different from that of the target satel- 
lite and kept there awaiting suitable 
time for transfer. The vehicle would 
re-enter the atmosphere at a flight path 
ingle of about 1 deg. below local hori 
zontal and at an angle of attack of 
ibout 45 deg. An automatic flight con 
trol system (AW May 16, p. 66), em- 
ploving a rate of change of skin tem 
perature feedback loop, controls the 
flight path of the vehicle to minimize 
tructural temperature. After the vehi- 
le passes the critical heat path, the 
temperature control loop is disengaged 
ind the vehicle is guided toward a de- 
ired landing location bv its navigation 
system Navigation inputs continuc 
throughout glide and deceleration until 
the vehicle approaches the landing area 
it subsonic speeds. Landing can then 
be accomplished at an 80-kt. touchdown 
speed. 
Other Characteristics 

Other characteristics of the vehicle 
include 


© Structure—Heaviest loads on the 
structure, according to the joint study, 


© AVIA 
McGRAW-HILL PUBLISHING CO. 


POSSIBLE flight path of Hughes/Lockheed space vehicle for rendezvous with friendly 


vehicle in space is detailed above 
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2-week delivery of Cubic AGAVE for shipboard use 
steps up Atlantic Missile Range tracking 


Faster, more accurate location of ICBM nosecones 
as they re-enter the earth's atmosphere and rush 
toward impact areas in the South Atlantic will now 
be possible with a new Cubic AGAVE installation. 
The system was ready for shipment only two weeks 
after the initial order was placed. Speed like this 
typifies Cubic’s versatility and flexibility to meet fast 
changing missile range instrumentation requirements. 

This new AGAVE is already installed aboard the 
American Mariner, a range instrumentation ship 
operated by RCA. AGAVE (Automatic Gimballed- 
Antenna Vectoring Equipment) is an automatic 
tracking antenna system that operates in the 225-mc 
to 300-mc band. Continuous-wave correlation detec- 
tion, and the 18-db gain of the antenna array, permit 
reliable tracking over long ranges 

AGAVE’s wide 20° antenna beamwidth can locate 


the target with only crude initial pointing or coarse 
scanning. Once the signal is acquired, the automatic 
tracking feature maintains the antenna boresight on 
target. After lock-on, azimuth and elevation data can 
be fed from AGAVE to narrow-beam antennas or 
optical devices to enable them to find and stay on the 
target as it hurtles across the sky. 

Write for a free booklet on AGAVE, to Dept. 
AW-4, Cubic Corporation, San Diego 11, California. 
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Anti-Satellite Kill Mechanisms 


Once a foreign satellite is located and hostile intentions recognized, a variety of 
techniques for frustrating, making it passive or destroying it may be feasible. The 
problem is less difficult for multiple-pass satellites which have calculable periodic 
flight paths than they would be for sophisticated satellites which might have pro- 
gramed erratic flight paths. Kill methods which might be employed against 
multiple-path snooping satellites, for example, include: 

@ Paint spray—Camera lenses could be spraved with paint thereby frustrating 
satellite mission. 

© Clouds of sand, pebbles, silver, mercury or destructive chemicals—any of these 
might be hurled against the satellite or placed in its path to pit camera lenses 
corrode solar cells or protective structures. 

®@ Heat—Sun’s rays might be concentrated by giant solar collectors and focused on 


HOW TO 
RECORD 
RADAR 
ON 
MAGNETIC 
TAPE 


For needed frequency re- 
sponse, use Ampex’s new 


the satellite to heat sensitive clectronic gear beyond critical limits. 

@ Ficlds—Satellite might be subjected to crippling effects of magnetic, electric, or RI 
fields 

© Radiation effects—Satellite might be exposed to rate or dose effects from nuclear 
explosion or a nuclear reactor. 

© Projectiles, blast, ctc.—Projectiles might be fired through a satellite to destroy 
electronic or optical gear or power supplics, or detonations set off in vicinity of 





satellite to physically wreck sensitive gear 
® Particle beams—Beams of protons, electrons, plasmas, optical beams or clectrical 
discharges might be used effectively against satellites 

Some of these mechanisms require greater precision in use than others; some, like 
RF beams and plasma, would require interceptor vehicle to be close to the satellite 
because of power requirements while others, like a sand cloud, might be deposited 
miles from an oncoming vehicle. As the capability to locate, track and destroy 
satellites progresses, so in all likelihood will measures for countering this capability 
grow. Consequently, “natural” kill mechanisms, such as the simulation of a micro 
meteorite shower, might be a preferred technique as an opponent could then be 
kept unaware of the cause of his satellite failures. 

To counter anti-satellite defenses, later satellite systems may be expected to 
employ countermeasure techniques. An armed satellite might, for example, be 
disguised to look like a balloon when viewed by radar or infrared sensors. It might 
be silent at all times except during line-of-sight interrogation from a land base for 
the coordination of bombardment satellites. To identify it among many decoy 


balloons might require human inspection. 


4-megacycle tape recorders. 
Magnetic tape arrests radar 
giving you a second look or 
second try in reconnaissance, 
tracking, simulation, eval- 
uation or training. 


Want to know more? See our 
full page in the September 
9th issue of Electronics. Or 
write us and we will send 
both the ad and descriptive 
literature. 











Considerations in selecting h 
peroxide as an oxidizer include it 
able nature, applicability cither 
monopropellant or oxidizer, ab 
of toxicity, useful products of ¢ 
tion and possible use in an auxil 
power-gencrating Situat 
the V of the wing trailing edg 
maneuvering engine can be folded 
of the way of the third-stage boost 
so aligned that the thrust axis p 


occur during the launch phase when 


the vehicle is in the folded configura- 
tion and when structural temperatures 
are low. On the other hand, extreme 
atmospheric re-entry tempcratures oc 
cur at low load values. Rene 41 metal, 
a nickel-base alloy, or its cquivalent, 
is the proposed structural material ex- 
cept for the stagnation point area where 
a material capable of resisting higher 
temperatures is needed. In this case, 


system 


alloyed molybdenum (0.45. titanium), 
a heavier material, can be emploved or 
other cooling methods might be pro- 
vided. A_ truss-type structure is pro- 
posed for supporting the sandwich 
panels on the lifting surface. This 
results in a lifting surface weight of less 
than 2 psf. Propellant tanks form an 
integral part of the structure. The pas- 
senger control capsule, constructed of 
an aluminum inner shell and a steel 
outer shell (to resist corrosion and 
tearing) is shielded from extreme tem- 
peratures by the lifting surface 

@ Propulsion—Thrust will be provided 
by a throttleable rocket engine (1,000 
to 7,500 Ib. thrust) burning high-con- 
centration hydrogen peroxide and JP-. 
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through the vehicle’s center of gra 
This engine is the source of thrust f 
correcting navigation crrors, orbit tr 
fer and lift/drag improvement and 
trol during landing 

e Power—A_ hydrogen peroxide tu 
generator pump provides the nec 
auxiliary electric and hydraulic p 
for the mission. Turbine exhaust 
be condensed in a heat exchang« 
supply water for use as a cooling ag 
and free oxygen for the life 
system. Reaction controls 
powered by hydrogen peroxide, so 

a single oxidizer 1s necessary for rea 
tion control, life support, auxiliary 
power and basic propulsion systems 

@ Capsule—Pilot and possible passengers 
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on every, — 


most oe 
dependable alloy 
in use today = 
in the 

1200°- 1800° F 
range 


In all ways, René 41 is a remarkable alloy. No other 
high-temperature alloy used in production today 
equals its tensile strength. In other properties, too, 
René 41 is far ahead of the field. 

Also important, this nickel-base, vacuum-melted 
alloy is easy to work with. It’s readily formable by 
drawing, bending, spinning — welds to similar or 
dissimilar materials. 

Cannon-Muskegon offers René 41 in standard 
36"x 9” sheets .015” to .125” thick, in smaller sizes 
down to .010”, in bar stock up to 3” in diameter... 


DUCTILITY 


FE 
STRESS RUPTURE Ll 


OXIDATION RESISTANCE 





YIELD STRENGTH 





TENSILE STRENGTH 
pf | 
. \ 


SQ 


=~ t Alley 901 | | 
a 
120,000 [Altes ‘ee 
100.000 | Alley ig | | ~ = 
T = | | 


-" 


80.000 }—___| 


Alley 319 
j 


T . 


Alley 321 


40,000 | 
— + 


foil down to .001 in thickness ... and fine wire only 
.0015 in diameter. 

For complete details, write for Technical bulletin 
No. 86. 


*TM of General Electric Co. 
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CANNON-MUSKEGON CORPORATION 


2879 Lincoln Avenue * Muskegon, Michigan 
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can be accommodated physically as fol 
lows: pilot, along with controls and 
extendable optical viewing system can 
be located in the forward end of the 
capsule; passengers can be seated in the 
ift end of the capsule. Occupants can 
cxit or enter through an airlock in the 
enter of the 672-cu. ft. capsule. Or 
upants can be equipped with personal 
parachutes and in an emergency ejected 
long with lightweight seats through 
tible patches in the cap ule. Mak 

xvgen can be recovered from the 
xhaust of the auxiliary power unit and 
sphere conditioned br 

ind \A ite I 

Stored xvecn ould be 

quar | \ Cl iling 
er f th ipsule is under consider 


if 1 


e Navigation /guidance—Proposed guid 
’ tem would be inertial employ 
ble platform and digital com 
he system would compute and 
to the pilot his position on a 
trip map of the earth or the 
The pilot n determine his 
visually with a viewing devi 
in superimpose this data on the 
map By matching the two di 
he can locate his position and 
rt corrections into the computer 
thereby climinating crrors accumulated 
in the components ind navigation 
tem. Corrections supplied from ground 
tracking data can also be inserted. For 
the rendezvous maneuver an optical 
tracking system which can _ provide 
range, azimuth and clevation data for 
the computer is being discussed. The 
computer then displays required ma 
neuver for rendezvous. Provisions are 
incorporated in the navigation and guid 
ince systems to accept automatic pro 
gram sequences as commanded by 
ground data link, thereby permitting r 
covery of the pilot in the event of his 
incapacitation 
e Controls—Two control systems will 
consist of one using reaction control 
jets and inertial wheels driven by elec 
tric motors and another using conven- 
tional aerodynamic control surfaces 
The former system will be employed in 
space operation while the latter is in 
tended for atmospheric operations. ‘The 
space attitude and control system which 
uses 12 reaction jets and three inertial 
wheels can orient the vehicle to any 
desired attitude, can maintain that al 
titude and then translate to another 
Pure translation for maneuvering 1s em 
ploved in side and vertical axis. Simula 
tion experiments indicate that the space 
control system is well suited to pilot 
control. A velocity type of control simi 
lar to those used in conventional ait 
craft is proposed. A manual emergency 
system bypassing all electronic equip- 
ment is used to provide acceleration 
type of control. Re-entry into the at- 
mosphere presents the most difficult 
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cathode-ray tube 
Tektronix Piug-in 


You get a det 


which ace 


It's quite likely 
Tektronix P 
will be the pr 


The Type Q U 
531, 531A, 532 
545 A, 551 and 555 
a/so be used 
Type 585, and 
Standard laborat 


Maximum sensitivit 
with a single str 
range is dc to 6 k 


For complete information. or 
assistance with strain-gage and 
other transducer readout 


problems, please call your 


TEKTROMIX FIELD OFFICES: Ax 
Mass) + Buta N.Y. « Cricag , 


Canada + Wa 3 A 
TEKTROMIX ENGINEERIN 
Tektronis epresented twenty 7 

In Evrope please write Tektronix inc. ¥ 
Tektronia Representative in your country 


PRESSING FORCE — TONS 


200 200 400 
TYME IN MAILLISECONDS 


es ay 


strain gages and many resistive, capacitive, 
sducers can be displayed on the face of a 

with the Type Q Piug-in Unit and any 
Oscilloscope. 


{ this information plotted against time, from 
ents can be made with ease. The illustration, 
n example of a quality-control application. 


ab is already equipped with one or more 
pes. If so, the only additional expenditure 
x Type Q Plug-in Unit—$300 f.o0.b. factory. 


rectly into these oscilloscopes: Tektronix Types 
535A, 536 (for X-Y plots), 541, 541A, 543, 545, 
bear), and all their rack-mounting versions. It can 
pe 81 Plug-in Adapter with both the Type 581 and 
Tektronix 127 Preamplifier Power Supply with any 
scope and many other readout devices. 


he Type Q is 10 microstrain/division when used 
age with a gage factor of about 2. Frequency 
wn), with excellent transient response. 


Tektronix, Inc. 


P. O. Box 500 * Beaverton, Oregon 
Tektronix Field Engineer Phone Mitchell 4-0161 * TWX—BEAV 311 © Cable: TEKTRONIX 


nta, Ga. * Baltimore (Towson, Md.) « Boston (Lexington, 
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iG REPRESENTATIVES: Hawthorne Electronics, Portland, Oregon + Seattle, Washington 


alified engineering organizations 
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RUSHING TO A RADAR’S RESCUE 


Lockheed Electronics engineers — anywhere 
—service every make 
of electronic equipment 


A ship’s “eyesight” needs immediate attention—a 
Lockheed Electronics service engineer swings aboard 
on a breeches buoy to make on-the-spot adjust- 
ments that keep critical electronic systems at peak 
performance. 

Another LEC service engineer may be installing 
telemetry equipment at a missile base; while still 


another, ten miles up in the stratosphere, evaluates 
a jet bomber’s ECM system. 

These LEC experts are qualified to install, test, 
modify right in the field, evaluate and maintain any 
equipment—made by any manufacturer. 


Lockheed Electronics’ highly trained specialists rep- 
resent a new concept in service engineering. An 








unusually large proportion hold advanced degrees, 
and LEC’s Enginecring Services Division keeps 
them all constantly abreast of the latest advances in 
the state of the electronics art. 

If you want men with the right skills and full knowl- 
edge of your electronic problem, call on Lockheed 
Electronics, Engineering Services Division. 


CAPABILITIES ~ ENGINEERING SERVICES DIVISION 
Maintenance engineering 
Range instrumentation and operation 
Equipment modification e Installation engineering 
Training programs, manuals and materials 
Field evaiuation e Reliability studies 
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MINDING THE FUTURE 


LOCKHEED ELECTRONICS 


COMPANY 





ENGINEERING SERVICES DIVISION, METUCHEN, N. J. 


OTHER LEC DIVISIONS: mititary SYSTEMS / STAVID @ INFORMATION TECHNOLOGY @ AVIONICS ANDO INDUSTRIAL PRODUCTS 


ENGINEERS AND SCIENTISTS: For unique position advancement opportunities, 
please contact our Professional Placement Office Plainfield, N. J. 
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NOW, FROM DELCO RADIO, A COMPLETE LINE OF SMALL, HIGH-POWER TRANSISTORS! 


These four new Delco transistors, plus the 2N1172 40-volt model, 
2N1611 | 2N1612 2N1610 offer highly reliable operation in a new range of applications where 
space and weight are restricting factors. 





Designed primarily for driver applications, Deico's versatile new 
transistors are also excellent for amplifiers, voltage regulators, 
servo amplifiers, miniature power supplies, ultra-low frequency 
communications, citizens’ radio equipment and other uses where 
substantial power output in a small package (TO 37) is required. 


Special Features of Delco's Four New Transistors: Two 
gain ranges. Can be used on systems up to 24 volts. Can be 
mounted with the leads up or down with the same low thermal 
resistance of 10° C /W. Dissipation up to 2 watts at a mounting 
base temperature of 75° C 

















Available in volume production. Write for full engineering data. 


LCO 


Newark, New Jersey Santa Monica, California Chicago, ilinois Detroit, Michigan i 
1180 Raymond Bivd. 726 Santa Monica Biv4. 5750 West 51st Street 57 Harper Avenue DIO 
Mitchell 2-6165 EXbrook 3-1465 POrtsmouth 7-3500 TRinity 3-6560 

ELIABILITY 


Division of General Motors + Kokomo, indiana 











problem of flight path and temperature 
control, ‘The automatic control system 
employing feedback of rate of change 
of stagnation temperature into the 
clevon was developed for this purpose. 
e Communications — All communica- 
tions needs probably can be satisfied 
by existing equipments. Where pos- 
sible duplicate equipments will be in- 
cluded. The principal development ef- 
fort will be devoted to an atmospheric 
re-entry communications system E.quip- 
ments to be included with vehicle will 
comprise voice communications, telem- 
etry, tracking and command link dur- 
ing orbit, re-entry, descent and landing, 
communications between space station 
and space workers (where the vehicle 
employed with space station) 
r 
lransit Tests Confirm 
— 3 ) . . * 
Accuracy Predictions 
Washington—Measurement made on 
experimental navigation satellites Tran- 
t 1B and 2A show positional errors 
of 0.3 to 0.6 naut. mi., confirming that 
in operational navigation satellite sys- 
in provide carlier predicted ac- 
of one-half mile by 1962, per- 
little as 0.1 naut. mi. later 
of Transit satellite experi 
' vere reported here at the Na- 
tional Symposium on Space Electronics 
ind Telemetry by William H. Guier 
of Applied Physics Laboratory (APL), 
Johns Hopkins University. The lab- 
oratory developed the Transit satellites 
under sponsorship of Navy and Ad- 
vanced Research Projects Agency 
Transit 2A, launched June 21, is still 
transmitting, but Transit 1B, launched 
Apr. 13 (AW Apr. 18, p. 29), lost its 
radio voice on July 11 because of a fail 
ure in its power suppl 
Guier cited several improvements 
which “will certainly guarantee mect- 
ing the one-half nautical mile accuracy 
requirement by 1962." These include 
e Extension of the network of ground 
tracking — station presently limited 
largely to the U. S., Canada and Eng 
land, to provide global coverage should 
greatly improve accuracy of determin 
ing satellite orbital parameters 
@ Accurate timing reference, which 
must now be provided on a day-by-day 
basis to synchronize tracking stations, 
will be supplied by the satellite itself 
when the operational models become 
available 
Guicr also said that APL. has only 
recently reached the point where initial 
operational problems involved in’ the 
transit experiments are under sufficient 
control to start a serious search for con- 
sistent biasing error in the over-all sys 
tem. An important aid in this search 
is the accurate optical sighting data 
provided by the Smithsonian Astro- 
physical Observatory, he added. 
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small and fine pitch gears 
for precision equipment 


No matter how fine your gear requirements — Perkins can solve your 
problems. Perkins unique custom-gear engineering service, available to 
your engineering staff prior to the blueprint stage, will... eliminate 
production headaches . . . cut excessive costs. This service — recognized 
by leaders in the radar, electronic and missile fields, and backed by 52 
years of custom gear experience — assures the precision quality needed to 


guarantee trouble-free operation. 


..» Perkins skilled personnel, 
together with modern up-to- 
date equipment guarantees 
fast delivery on prototypes 
or production runs. Call or 
write Perkins for complete 
information on custom-gear 
engineering and a quotation 
on your requirements. Then 
judge for yourself. 


Don’t gamble with gear performance 


YOURS ON REQUEST 
Folder showing cus- 
tom gears Perkins has 
made (from various 
materials) for aircraft, 
automotive, precision 
instruments, home 
appliances, portable 
and machine tools, 
and other products. 
Includes Perkins fa- 
cilities for producing 
various gear types and 
sizes. Write today. 


MACHINE AND GEAR CO. 


Dept.2H West Springfield, Mass. 
Telephone: REpublic 7-4751 





KEY TO FLUOROFLEX-T HOSE APPLICATIONS 


Fuel Lines F 
Lubrication Lines L 
Hydraulic Actuator Lines HA 
Pneumatic Actuator Lines PA 
Brake Lines B 
Fireproof Lines 

Auxiliary Power Lines 

Water Injection Lines 

Bent Metal Tubing 


NOW...the reliability and economy of 
assured in any hose shop with 


Now it is possible to make ‘factory-quality” Fluorofiex"-T 
hose assemblies with swaged fittings in any hose shop. The 
simple, dependable field swaging tool developed by 
Resistoflex eliminates the need for stocking large inven- 
tories of hose assemblies, permits easier scheduling of 
overhaul and repair requirements with lines made-to- 
order. Expensive fittings can be salvaged—only the socket 
need be sacrificed—and the repaired assembly can be 
reused with complete assurance of full, specified per- 


formance. 
Always-correct assemblies are assured with positive oper- 


ating stops built into the swaging tool. The Resistoflex 
Field Swager, therefore, can be used with a minimum 
of training to produce finished lines with the same reli- 
ability as factory-assembled products. 

Fluorofiex-T, the superior Teflon® hose, is non-aging, 
has unlimited shelf and service life. Qualifies for service 
at all temperatures from -65 to +450°F. The Resistoflex 
Swaged Fitting was first introduced with the original 
fluorocarbon hose in 1953. Its reputation for reliability 
stands unchallenged, with millions of assemblies in service 


and never a blowoff on record. 





HOSE SHOP OPERATIONS AND EQUIPMENT 
og 1—Simple hand shear cuts hose to desired length. 
= 2—Socketing guide speeds installation. 
” a 3% 3— Nipple inserting nine 


ew 8 become 
"a ne 4— Elbow jig accurately aligns fittings. 

—_ ~ 5—Compact field swager compresses socket. 
ete. 6—Pressure test bench checks out assembly. 


7—Cleaning tank flushes assembly with solvent. 








os 





swaged-fitting hose assemblies can be 
the Resistofiex Portabie Swaging Tool! 


More and more airline and commercial operations are 
investigating the advantages of Fluoroflex-T hose assem- 
ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 
blies and the reliability and economies offered by the 
; " = 
Resistofiex portable field tool. Fr & >» i S BI © F L Ca x 
Whenever overhaul, repair or maintenance problems CORPORATION 
are found in fuel, hydraulic, lubrication, water injection, 
, COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 
oxygen or other special service lines, Fluoroflex-T assem- 
YB ” Plants in Roseland, N. J. + Anaheim, Calif. + Dalias, Tex. 
blies with swaged fittings can usually provide a permanent Sales Offices in major cities 
“fix.” To assure trouble-free operations, specify Fluoro- 
flex-T for original equipment, retrofit and repair. Write 
y , ©F luorofiex is a Resistofiex trademark, reg. U. S. Pat. OF. 
for complete information today. ©Feften ie Bu Pont's tnademarh for TF fiasrecmston ventas. 
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has easily read 50 mm wide, 
rectangular coordinate channels 


THIS NEW 
2-CHANNEL 


DIRECT WRITER... 





% 
mounts in 1044” of rack space 
or in a separate portable case 


* 
preamplifiers for each channel 
' 


SANBORN Model 297 Oscillographic Recorder 


Cneacingn and versatility without loss in perform- 
ance is the design concept for this new 2-Channel 
Direct-Writer from Sanborn. The Model 297 provides 
two complete recording channels in only 1014” of panel 
space, making it extremely useful as a monitoring 
recorder — integrated with large instrumentation set- 
ups in data processing installations, test stands and 
similar applications. In its own portable case, the Model 
297 will be equally useful in laboratories and field applica- 
tions as a bench-top instrument. 


Preamplifiers are 850" Series plug-in interchangeable 
units, available in Carrier, DC Coupling, Phase Sensi- 
tive Demodulator, and Low Level types. They may be 
used in any combination, one for each channel. An in- 
ternal MOPA for carrier and chopper excitation is also 
available. 


The basic recorder assembly houses a preamplifier 
power supply, transistorized power-amplifier power 
supply, and two transistorized current-feedback power 
amplifiers with built-in electrical limiters that provide 
damping at all times. The entire unit has built-in 
forced filtered air cooling. 


The recording mechanism has rugged, enclosed gal- 
vanometers with velocity feedback damping 
different chart speeds selected by push buttons . 
timer/marker stylus with 1 second timer... approxi- 
mately 6 inches of visible chart with immediately visible 
traces made by heated stylus. The electrical and me- 


chanical specifications in combination with the many 
“big system’ operating features make the compact 
Model 297 one of the most useful, reliable 2-channel 
direct writers available 


Contact the Sanborn Sales-Engineering representative 
nearest you or write the main office in Waltham for com- 
plete information and application assistance. Sales- 
Engineering representatives are located in principal 
cities throughout the United States, Canada and foreign 
countries. 


Mode! 297 2-Channel Recording System Specifications 

(Less plug-in preamps) 

Sensitivity: 0.1 volt/mm nominal 

Frequency Response: DC to 125 cps within 3 db, 10 mm 
peak-to-peak amplitude 

Gain Stability: Better than 4% from 20°C to 40°C or line 
voltage change from 103 to 127 volts 

Linearity: Max. non-linearity is 0.2 mm 

Electrical Limiting: Approximately «115% of full scale 

Chart Speeds: 1, 5, 20, and 100 mm/sec. by mechanical 
push button 

Dimensions: 10%" high x 16” deep x 1% wide 

Paper Take-up: electrically operated 


(Specifications are subject lo change without notice.) 


SANBORN “@\” COMPANY 


Industrial Division 
175 Wyman Street Waltham 54, Massachusetts 
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USAF Meeting Stirs Bionics Interest 


By Philip J. Klass 


Dayton, Ohio—Nearly 700 
with great diversity of scientific back- 
ranging from psychiatry to 
mathematics, from clectronics to bi 
ology, from philosophy to bio-chemis 
try, turned out for the first symposium 
on bionics—the scicnce of systems that 
ire life-like in function 

Attendance at the 
sponsored by Wrght Air Development 
than 
when it scheduled 


pe rsons 


grounds 


S\ Mposium, 


Division was mor 
WADD's estimate 
the conference 
Objective of the 
bring together both physical and bi 
ological scientists for mutual exposure 
to the knowledge 
and techniques and to break 
informational barriers that have 


Symposium was to 


other's problems, 
down 
SC pa- 
rated them 

Air Research and Development Com 
mand’s commander, Lt. Gen Bernard 
A. Schriever, told the group that Air 
Force hopes that bionics will provide 
clues both for improving its weapons 
md the performance of the men who 
operate them “Bionics attracts our 
interest,” Schriever said, “because the 
use of living models as a kev to the 
functioning of electronic and mechan- 
ical svstems unlocks a new area of 


technology.” 
Military Interest 


Most of the technical reports pre- 
sented here during the three-day svm- 
posium dealt with techniques, such as 
networks, sclf-learn 
ing and self-adapting machines, which 


} 


artihcia ncuron 


are applicable to computers and auto 
matic data processing 
of military interest 
However, WADD's 
John | Keto 
Air Force also is anxious to learn more 


about 


important areas 
chicf scientist, 
emphasized that the 
some of nature's ingenious 
techniques in creating microscopically 
small but extremely effective sensors 
Here are some of the examples cited 
by Dr. Harvey F.. Savelv, director of 
life sciences, Air Force Office of Sci 
entific Research 
¢ Pit-viper type snakes, which in 
clude rattlesnakes and copperheads 
have a tiny infrared sensor located be 
tween their nostril and eve which is 
so sensitive that it responds to a change 
in temperature of 0.001C 
@QOne species of fish found in trop 
ical areas can detect a change in the 
electric field of the water around it 
which is as small as 0.003 microvolts 
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double 


per millimeter, correspondir 
rent level through the fish 
MmucrOdln pe rcs per quart 


’ 


perw 


Mhis fish can discriminate 
covered whos« 

differ by only two millimeté 

¢ Moth, upon which bats feed 
developed a tiny 
is sensitive to the ultra 
emitted by the bat. enabling 
to take iction B 
best microphone for pickin 
Savelv said. “can 
by attaching clectrodes to 
leading from this moth’s 


glass rods 


hearing 


> 


Cvasive 


cries,” Dr 


Nature's Method 


Physical 


} 
rentists 1isO 


from a better understanding 
method for 


from a digital code int 


converting ne! 
for analysis and mixing, D 
Another imp 
nature 


pointed out 
for investigation is 
of storing and retrieving inf 
Such understanding does 
direct imitation of nature 
Dr. Savelvy cautioned. He 
plane and bird flight as 
noting that 
60 vears ago in the 
feathers would have led 
blind alley. We 


a basic resear 


o r try 
g Structu 


must look 





A Doctor Comments 
On Bionics 


“Neuro-physiological and behavioral 


studies have brought us to the brink of 


clearer vistas of the incredibly complex 


relationships between neural organiza 
tion and behavioral correlates Dr 
W. R. Adey, Departments of Anatomy 
and Physiology, University of California 
at Los Angeles, said at a recent Space 
Electronics and Telemetry 
“We have reached 


must go hand in hand with our engi 


symposium 


a point where we 


necting and physicist colleagues if we 
are to progress further. 

“For collaborative engineering efforts 
to be fruitful, we would respectfully ask 
that the engineer first learn his biology 

Many of the great biologists of this 
country ‘have) their library shelves well 
stocked with volumes on electronics and 
computing engineering. It would be the 
biologists’ fondest hope that in joint 
studies the engineer would first learn his 
neurophysiology before 
model of the most complex of living 


attempting " 


organs.” 











fundamental principles at work in the 
nervous system and not be tempted to 
imitate what may turn out to be the 
feathers.’ 

Ihe solution to some of these funda- 
mental problems represents “our great- 
est intellectual challenge and will have 
the greatest practical significance for 
mankind,” Dr. Savely predicted. 

Program to simulate the operation 
of the brain is one of the highest 
priority research programs in the 
Soviet Union, Rand Corporation’s Paul 
Armer told the conference here. Dur- 
ing Armer’s visit to Russia he was 
told that 500 trans- 
ferred into the physiological sciences 
for an all-out attack on the problem 

Several symposium speakers here 
commented about the need for develop- 
ing new mathematical techniques 
specifically suited for dealing with the 
“organized complexity” of living things. 
Most existing mathematics was de- 
veloped to meet the needs of the 
physical sciences because, in the past, 
biological sciences were more historical 
than analytical in their nature 

The Russians have long been recog- 
nized for their advanced work in 
mathematics and Armer reported that 
many of the top Soviet mathematicians 
are now working in the field of com- 
puters and self-adapting svstems (AW 
Sept. 19, p. 33). 

Armer noted that the word cyberne- 
tics, coined by MIT's Dr. Norbert 
Wiener, has become almost a house- 
hold word in Russia. 


physicists had 


Data Processing 


Representative of the wide scope of 
papers dealing with bionic techniques 
applicable to automatic data processing 
ind self-learning /adapting systems, were 
the following: 
¢ Improved reliability of digital com- 
puters through the use of a special type 


of redundancy which shows some re- 
semblance to that of the neuron net- 
works in the brain, was described by Dr. 
K. K. Maitra of Radio Corporation of 
America. Using modules in groups of 
three, called “triplets,” especially de- 
signed for the particular logic function to 
be performed, the triplet can continue 
to function properly despite momentary 
failures of one of its three component 
modules. Relatively unreliable modules 
connected up in redundant triplet fash- 
ion can give considerably better over-all 
system reliability than using more re- 
lable modules connected in conven- 
tional fashion. Use of higher-order tn- 
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(ADVERTISEMENT 


DATA AND CONTROL SYSTEMS 


Young Company Surprises Industry and 
Competitors with Early Breakthroughs 


Danbury, Conn.—A relatively young company, 
Data-Control Systems, Inc., has stolen the 
march on competitors with the production of 
the industry's first solid-state discriminator. 
In addition, the company has been in pro- 
duction for some time on a voltage-controlled 
oscillator, the AOV-3, which has been de 
scribed as the “best in the industry’, and a 
low level, smaller airborne oscillator, the 
AOV-10, which likewise appears to surpass 
anything currently on the market. Moreover, 
the company has just announced a new high 
impedance version of its electronic commu 
tator, to meet the industry's coming re- 
quirements 

¢ Data-Control Systems was formed on Oc 
tober 1, 1957, just a few days before the 
announcement of Russia’s Sputnik I. Since 
that auspicious day, the four original found- 
ers, including Dr. Robert J. Jeffries, a former 
president of the Instrument Society of Amer- 
ica, have built an organization that today 





employs some 275 people. The Company's 
Research and Engineering Department, 
under the direction of Mr. Raymond A. Run- 
yan, totals approximately fifty persons, and 
includes many of the country’s outstanding 
designers of electronic data systems and meas- 

uring instruments 
Proprietary products include complete 
FM/FM< telemetry airbore and ground sys- 
luding fixed and switchable sub 


) 


DATA-CONTROL SYSTEMS resident, Robert J. Jeffric left) checks installation 
rict discriminator in Minuteman telemetry 


carricr discriminators, referen illat : 
; oer , mah f pany $s new transistoriz ubcarri 
nixers i} peed Compe ito! Impiner;rs, , : " . 

it a ‘ gr i tation just prior te upment, whil unvan, V. P. of Research (right) 
vOonape-Contl _ 5 and R. H. Hyde, Manager o f ' ook on 


1] } 
lilators, ciectron! ommutator 


automatic standardization systems. sensing FOUR DCS PRODUCTS 
rol ins employing radio and wie tans. TERMED “WORLD’S FINEST” 


mission ; 
Dr. Robert J. Jeffries, President of DCS, describes his company’s latest break 
word \ ionesthy clieve that the Discriminator 


© Several complete ground-based dat + 
wh i ICSE 

sition systems designed and bui by the *, , 

voung firm for the Bocing A cillators and High Impeda mimutator just announced represent the 
oung nl OT 1c ocing irpial m . 

pany, Seattle, h just | | incest instruments of the type available today, from both manufacturing and 

pany, Ocatti nave jus ccn at I 

ae) y c-ot-the tandpoints. We } ld the to our ero @ list of 
Al 2 ‘ . we a 4 i ! i nd I ) | a nem to our ¢ Wing il ) 

will be used for the R&D flight-t .? , tandard products which ar nging new indard crtormance 

of the “Minuteman” ICBM. Ot] aif c iat 

tomers of DCS include Aerojet-General 
rma, Chrysler, JPL, Lockheed, Douglas, : 

North American Aviation, and ir ; . GFO-3: 

a 


SS - ) omp 
2 a pa 


, imerous military i i n¢ ehh 7 bab 
well as numer military in ns al eae) oy dij 
university rescarch center je =), | 

: i "3 low power 
© The new solid state FM /FM discriminator ' 1igh power out: highly linear 
Model GFD-3, exhibited at National S: ble: extreme reliability 
posium on Space Electronics and Telemetry 
in Washington, D. C.., is a logical outgrowth ‘ AOV-10: Millivolt 

o~ . . } vatur vol , 0 rolle 

of the research in this field that DCS has < 7 mumature vouage-Contro: 
yonecred from its ven n. For d AOV-3: Soli tate mim ) oscillator combines best per 
] ; tS Very 1 , r ¢ | # ture voltage-controlled oscil formance of DC amplifier 
tailed information as to specifications, price : lator; long t tabi sl ol 
' ' ne S Pr . : , itor, long term stability; nto imple cconomin il plug-in 
( ( rectl ept ] Z : . ] j 

c., contac -» directly: Dept. AW-10, ; max. linearity; low distor- s or strain gages, thermocouples, 


East Liberty Street, Danbury, Conn. tion over wide temperature range etc, Ul ible over wide temp. range. 


research instrumentation system 
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Telemetry Helmet 


Telemetry built into flight helmet can be 
used to amplify and transmit pilot physio 
logical reactions, such as heartbeat, respira 
tion and brain-waves Microminiature 
telemetry equipment, small enough to fit 
into helmet, can accept signals as small as 
25 microvelts. Up to nine channels can be 
provided inside the helmet. Equipment, de 
veloped by Vector Mfg. Co., Southampton 
Pa., was shown at recent Space Electronics 


md Telemetry Symposium 





Mait 
© Use of multi-level logic clements 


tead f ] 


cicment 


mip 
I 


! I ! nm and how 
© K:lectro-optical matrix, whi 
f th ipabil f the eo 
ming Wa cle 
bner of RCA 
Th lecti 
f a senes of 
panels con 
ind cl 
ith pte i] 
between neigh 
yt clectro-optical 
| suited for use as 
nput devices for digital com 
liminating the need for using 
itself to extract topographical 
( Removing this function from 
the computer and performing it in an 
clectro-optical matrix follows in the foot 
teps of nature Dr. Loebner pointed 
rom a genet and cmbrvologic i] 
the retina of the eve repr 
1 part of the brain which has 
pecled itself off and become a highh 
organized separate input device, Dr 
Loebner = said The present state of 
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RCA vork in the electro 
has reached the point wher 
ientists hay onstructec 
equivalent f the retina 
Loebner 

The frog ve figured 
of the reports presented he 
of MII ntists recentl 


result <periments wh 


honing 
mpl x for 
the MIT fin 


; 
ity } 


mucroph iT With px iker 
les distinct the ircul 
core ibout : 

were run Ww 

the background 

IBM analvzed the phon t 

tion of cach of the 10 numera 
that they consisted of onc, tw 
characteristic sounds which cet 
consistently identified in a vat 
different voices and pronun 
Voiced sounds, produced by th 


EXECUTIVES - 
ENGINEERS 


WHY ALL THE 
VARIATIONS? 


Why do some stocks in the defense 
industries sell at prices seemingly out 
of all relationship to their earnings, 
while others stay at suc h low ratios? 
Are you uneasy about ANY stock you 
own? For specific yardsticks to apply, 
perhaps you should read the chapter 
on the fifteen points to look for in a 
common stock in the 1960 edition of 


COMMON STOCKS 
AND UNCOMMON 
PROFITS 


by Philip A. Fisher 


John S. Piper, Financial Editor of the 
San Francisco News-Call Bulletin, 
Northern California’s largest evening 
newspaper, says: “In all San Francisco 
there has been no more successful in- 
vestor than Philip A. Fisher. Now he 
is telling how he does it. Anyone who 
can beat the Dow-Jones averages 2.82 
times deserves a hearing.” As San 
Francisco's largest bookstore, we can 
tell you we have sold far more of this 
book than any other on investments 
in our 60 years of retailing. It tells 
what to buy, when to buy and when, 
if ever, to sell. Its common sense and 
understanding of business problems 
have won the endorsement of business 
men from coast to coast. 


Charges Invited 


[-——— ORDER NOW =-—7 
SUTTER 





BOOKS 


Phone 
SUTTER AND STOCKTON _ Sutter 1-2208 


Please send COMMON STOCKS AND UN- 
COMMON PROFITS. $3.95, plus tax 


Nome 


Address 


| 
l 
| 
| 
| 
| 
| Gentlemen: 
I 
| 
| 
l 
| 
| 


| 
| 
| 
| 
City Zone State ! 
L.—— ORDER 8Y PHONE OR MAIL —— ot 
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The nervous system wis srs 


submarine detecting set gets surgical attention at Singer- 
Bridgeport. Capability in electro-mechanical assembly 

and precision machining is now being demonstrated in a range 
of military and industrial projects at this fast growing facility. 


To meet critical prime and subcontract production 
requirements, Singer-Bridgeport offers both engineering 
capability and unexcelled facilities. Test and quality 
control equipment encompass environmental, 
acceleration, vibration, shock temperature, altitude, 
humidity and salt spray in simulation of extreme 
adverse operating conditions. 


These extensive facilities for engineering, test and 
production are described in a comprehensive brochure. 
It is yours for the asking. _ 


Sincen® 


‘SINGER-BRIDGEPORT 


A OIVISION OF THE SINGER MANUFACTURING COMPANY 
915 Pembroke Street Bridgeport 8, Conn, 


Semark of THE SINGER MANUFACTURING COMPANY 


chords, roughly equivalent to vowels 
ind frictional sounds, roughly equiva 
lent to consonants, which are found in 
two forms: weak and strong 

lo enable the automatic voice de 
coder to discriminate between voiced 
nd frictional sounds, IBM pass 
them through a phase shifter, then ex 
imines the envelope of the voice modu 


ition. Voiced sounds always produce 


] 
in asymmetrical envelope whereas fru 
tional sounds are symmetrical. Machine 
discriminates between weak and strong 
frictional! sounds on the basis of their 
cnecTe’% level. Dersch said 


~ 


Spoken Numeral 
By analvzing « spol numeral 
bsence of 
rictional 
in the word 
to discriminate be 
in effect understand 
In its tests, IBM 
random nowe at 10 
: 


1 
rmall inficip 


ion of 
t qualitie 
in ‘think 
debate in Russia 
Rand ¢ Ty 
unt is that a dign 
1 “giant brain 
rast ind a i 
uid. But he does 


harp line of demarcation 


MOT 


ngl riteria which n be used 
rmine whether a machine does 
not exhibit human-like intelli 
gence. Rather he sees men and nn 
putting machines im i ontinuou 
pectrum of intelligence in which at the 
koment man is far more advanced, but 


irily destined ¢ ilwar re 


quence of operations that a 
mputer follows in solving a 
determined by its program 
humans in accordance with 
in pr wedures developed ( peciall 
miputers and tailored to their de 
, 

gn pecuhiaritics 
More recently, researcher have 
imed their attention to programs for 
hich the computer tackles a problem 
is a human being would, rather than in 


; 


4 


more mventional computer fashion 
This approach is called “heuristic pro 
gaming 

One of the earliest attempts at heu 
istic prog 


5 


iming was based on detailed 
observations of how humans go about 
olving problems in sentential calculus 
ifter which the computer program was 
designed to imitate the human pro 
cedure, Walter R. Reitman told the 
yinposium, Reitman is a psychologist 
it the Carnegie Institute of Tech 
nology 

Using this heuristic program, a com 
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Ti 
IN 
MILITARY 
i om a rie), ile 
SYSTEMS 


1. 


A partial listing of equipment, designed, developed and manufactured by T! now operational in the Armed Forces includes: 


1. AN/ASQ-8 magnetic anomaly detector, AN/AIC-15 intercom and TD-239A 7. AN/AQS-4 and AN/AQS-5 dipping sonar for the U. S. Navy HSS-1N ASW 
intervalometer for the U. S. Navy P2V ASW aircraft, built by Lockheed helicopter, built by Sikorsky. 


2. TARmac ASR-4 Airport Surveillance Radar for the Federal Aviation Agency. 8. AN/APS-80 surface search radar, AN/APA-125A radar indicator, AN/ASQ-8 
magnetic anomaly detector and TD-239A intervalometer for the U. S. Navy 

3. Infrared optics for the U.S.A.F. FALCON Air-to-Air Missile, built by Hughes. PSM-2 ASW patrol seaplane, produced by Martin. 

9. Programmers for the U.S.A.F. TITAN Intercontinental Ballistic Missile, 

built by Mart 


5. AN/APS-38A surface search radar, AN/ASQ-8 magnetic anomaly detector 10. Surveill snsors for the U. S. Army S$ 
illance sensors LS y Signal Corps SWALLOW AN/USD-4 
for the U. S. Navy S2F-1 ASW aircraft, built by Grumman. Combat Reconnaissance Drone, produced by Republic Aviation. 


4. Anti-personnel Mine Detector AN/PRS-3 (XR-12) for the Corps of Engineers. 


6. Telemetry and guidance subsystems for the U. S. Navy CORVUS Air-to- 11. Surveillance sensors for the U. S. Army Signal Corps AN/USD-5 Combat 
Surface Missile, designed and produced by Temco. Reconnaissance Drone, produced by Fairchild. 


Texas J INSTRUMENTS 
Le, INCORPORATED 


6000 LEMMON AVENUE 
DALLAS ©. TEXAS 


APPARATUS DIVISION 

















Guidance: Key to maximumM Pmg in space 


the character of 


As space technology advances space mis 


High Pms 


(probability of mission success) will be increasingly depend- 


sions will become more and more sophisticated 


ent on precision guidance 

A major role in space guidance will be played by the gyro 
scope—the basic navigational reference for things inertial 
and by such related technologies as space-astronautic digital 


computing, TV-inertial platform systems, miniature celestial 


inertial systems, IR and radiation resistant devices 


In all of 


evaluation of 


sensing 
these, and in associated systems analyses such as 
Overall 


Pms and of system dynamic stability 


Sperry is actively engaged. 


With its unparalleled background in guidance and control 
over five decades, Sperry is today laying the groundwork in 
research, and in practical experience, for the sophisticated 
guidance requirements of tomorrow. Now in design of devel- 
opment stages are soft lunar landing and interplanetary guid- 
mid-course, re-entry and 


ance systems and controls boost 


terminal guidance self-adaptive flight controllers space 
acquisition radar systems and rendezvous controls 

These contributions to “maximum Pms” in space exemplify 
Sperry’s overall scientific capabilities—capabilities that reach 
into every stratum of our environment today and far 


Great Neck, 


into 


the future. General offices 


SEA -« 


SURFACE e 


AIR « AEROSPACE 











puter succeeded m proving 38 of 52 
theorems it was given, and in one case 
actually produced a more clegant proof 
than had available previously, 
Reitman reported 

Heuristic programing also has been 
apphed to running a production line 
ind allocating jobs to individual work 
Cin 


working on a 


been 


crs to achieve a balanced lin 


jentist currently is 


heuristic program which wall simulate 
the behavior of a trust fund adviser in 


selecting stocks, according to Reitman 


General Programs 

Mor cttorts 
voted to developing more general heu- 
ristic programs which are applicable to 
i wider range of types of problems 


recent have been ce 


Using such a general-problem-solver 
GPS 
have 

the well-known 


problem of getting the 


scTiK of programs, scientists 
ibility to 
missionaries and can 
three 


two-man 


demonstrated its solve 
nibals 
river ima 
canoe without loss of 

One of the problems of heuristic 


programing is to develop criteria for 


MmUSSIONATICS OVCT a 
Wm Mssiona4»ic 


measuring how closely the program 


simulates the behavior of 
ing, Reitman said 

Another problem result the 
fact that 


fines may 


gencral-problem ou 
15,001 0.000 


consumes f the 


r¢ quire 


words which 


Boel 
storage capacity availabi 
computer Llowever t] 


should be ised with th 


larger omputer nor 


sing, Reitn 


count of h 


numer 
1 
\ quick 

' 


ing minutes of the bion 


proc 


indicated the following 


entific disciplin 


down by 


© 60% Engineers. 

© 10% Physicists. 

e 10° Mathematicians. 

©5°% Psychologists 

trists. 

©5°% Biologists and bio-ph 

© 10° Miscellaneous. 
Wright Air Develop: 

will publish proceedings 

ted to 


and psvchia- 


cists 


sSvmposium 
30-60 davs. (¢ op 

viting WADD 
\W illace Jr \ 
Svmbol 
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Martin’s Electronies Division 
Moves Into Non-Defense Work 


Electronics Divi 
share oft 


Martin-Baltimor 
ming at an increased 
narket to 
goal of S100 million total 
level—by 1965 

shooting for a further 
1970 as a 


of planned cxpansion into non-defense 


on 1S 
the industrial achieve its 
sales—about 
double th vCal 

Phe division 
doubling of sales by result 
lines 

Current workload is predominantly 
defense contracts, with the division act 
contractor for only about 

Part of the 1965 goal 


split about 50-50 be 


ng as prin 

10% of them 
is to make the 
tween the role of prime and 
tractor. Martin expects that 
contracts will continue to dominate the 


workload 


subcon 


defense 


Division Organization 

Electronics Division was organized 
last January John J. Slatterv as 
manager. Purpose was to consolidate 
the company’s clectronics work that 
was not a major part of a contract al 
For example, 
Titan 
con 


with 


ready in another division 
the extensive avionics work on the 
intercontinental ballistic missile 
tinues to be handled by Martin-Denver 
But work on infrared guidance and anti- 
warfare system not tied to 
other comes 


submarine 


specific work in divisions 
under clectronics 

Martin has been making 
transition from an airframe to an avion- 


over the last five vears, 


a gradual 
cS) COTMpPAT 
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about 40 
cnginccring strength is In 


Mart 


and currently 


mother of clectronics 
ibout 37 
ounts for 45 


whi 


strength 

Orlando 

Baltimore operation 
lectroni Division, conti 


43% 
Major Target 
One 


vision § 


major target of Elect 


future work is in the 
control Eng 
date-pro 
search aimed at increasing 
that low-quantit 
handled 
with automatic control QO) 
itv is to use a single data pr 
feed information on different ¢ 


machine-tool 
now working on 
machines so 
tion runs can be 


series of groups of machin 
quenc 
Another 


sibility of using code techniqu 


area under study 


place engineering drawings, 
subjects of the drawings ar 
ized 


one assembly 


components used on m 
Slatterv believe 
number of routine engineering 
instructions can be climinat 
tape techniqu 
Electronics D 

2.900 
with about 900 on 
Plant space totals about 300.0 


from 


punch-card or 
Baltimore 

ploys about person 

enginec! 


converted former aire 


ponent work areas to an clectronics 
environment, dust-free, light and cli- 
mate-controlled where necessarv. The 
company spent about $1 million dollars 
to make the conversion from the block- 
floor, open-factory environment char- 
acteristics of aircraft plants, and thus 
iwionics facility for about 


got its “new” 


$3 per square foot instead of the cus- 


foot for new 


tomary $20 per square 


onstruction 


= FILTER CENTER => 
> Esoteric Molecular Devices—\W night 


Air Development Division is sponsoring 
studies aimed at pro 








a serics of threc 
ducing advanced molecular avionic de- 
vices. One study m_ progress 
$100,000 contract at Hughe 

ductor Products is for a molecular band- 
pass amplifier utilizing an inductance 
diode. Amplifier should be tunable bi 
tuning of diode and is expected to oper- 
ate in the lower RF range. A second 
contract, awarded to Radio Corp. of 
America, is for a molecular tunable filter 
Ihe third study is being handled by 
Electro-Optical Svstems, Inc., and is for 
a tunable, molecular amplifier (AW 
June 6, p. 99 


under a 
Semicon 


> Instrumenting Man for Space—'x- 
ample of how lightweight, sensitive 
semiconductor strain gage (AW Feb. 
1, p. 74) could assist in monitoring 
man’s reaction in space demon- 
strated recently at Electro-Optical Svs 
tems, Inc. Pasted on a man’s arm, the 
smal] strain gage provided pen chart 
recording of human pulse rate. Out- 
put was 4 millivolt, deflection 1.6 micro- 
inch. Firm will start medical clec- 
tronics program shortly to combinc 
microminiaturization and_ bio-medical 
techniques for man in space 


was 


>» New Semiconductor Firm Organiz- 
ing—New company which will specialize 
in research, development and_produc- 
tion of micro semiconductor compo- 
nents and systems and molecular cir- 
cuitrv is being formed in Los Angeles, 
Calif., by two scientists formerly asso- 
ciated with Pacific Semiconductors, 
Inc., and a former sales manager with 
General Instrument Corp. The three 
principals are Thomas C. Hall, until 
recently surface research program direc 
tor at Pacific: Arthur Feldon, former 
reliability manager with Pacific, and 
Steve Manning, previously regional sales 
manager with General Instruments. Th« 
firm, for which a name has not vet been 
selected, will employ new approaches to 
micro packages involving philosophy of 
surface passivation in an effort to cut 
size and and reliability of 
these small components, according to 
Hall Different surface passivation 


cost boost 


73 








The Columbus Division of North American 
Aviation is one of the most complete 
centers of advanced systems technology in 

_ the world. Much of the progress in our mod- 

‘ ern technology was pioneered in the exten- 
sive facilities operated by the Columbus 
Division. Here practical production evolves 
swiftly from original concepts. Economy 
through efficiency is the constant theme. This 
is true systems management capability... 
this is the Columbus Division. 


THE COLUMBUS DIVISION OF = _4 
NORTH AMERICAN AVIATION, INC. “© 


Columbus, Ohio 





RESEARCH AND DEVELOPMENT. Cryogenics research 
at Columbus led to the development of liquid oxy- 
gen systems for aircraft. Now one cubic-foot of 
LOX can replace 862 cubic feet of gaseous oxygen. 


GROUND LEVEL ESCAPE. The first successful rocket-cata- 
pulted ground-level escape system was developed by 
Columbus. In case of emergency it is equally effective 
on the ground or in the air...at landing or jet speeds. 
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at NAA-Columbus 


NEW TARGET MISSILE. Two missiles in one, this unique target missile can carr) 
out either high or low level missions equally well. It performs from subsor 
through Mach 2 speeds, and from ground level to 60,000 feet. Under development 
for the Army by the Columbus Division, it is rocket launched, ramjet power: 





THE BIG “EAR.” The world’s largest radio telescope reflector, 600 feet in diameter 
and more than seven acres in area, is being built by the Columbus Division for 
the U.S. Naval Radio Research Station in Sugar Grove, West Virginia. The 10- 
foot thick movable reflector will have a potential range of billions of light years 
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methods from those which have made 
Pacific components successful will be 
leveloped, Hall says. A report by Hall 
on surface passivation of microcom po 
nents, originally scheduled for presen 
tation at recent Wescon, was withdrawn 
t the last moment by request of Pacific 
Semiconductors. 


P Signed on the Dotted Line—Major 
mtract awards recently announced by 
iVionics manufacturers include 
@ Packard Bell Electronics, $3 million 
prime contract from Navy Bureau of 
Weapons for production of the AN 
\SO-19, an integrated avionics 
vhich combines communications, Tacan 


svstem 


navigation and identification 

© Acronutronic Division, Ford “Motor 
Co., $97,543 contract from Wright 
Air Development Division, for research 
on feasibility of high-speed. real-time 
1utomatic recognition of pulse emitter 
ignals. Contract details are classified 


NEW AVIONIC 
PRODUCTS 


e L-band transmitter, Model 2701, suit- 
ble for use as a beacon on target mis 
ile 18 va IT ground 
use packages. Frequency range is 1,650 
to 1,680 mc., FM modulated with 800 
milliwatts minimum power out. Trans- 





ivailable in airborne 


e ] 


lee 


mitter operates from 0.7 amp. at 29 v. 
input over —55 to 72C range. Integral 
power supply is included. Dimensions 
ire 54 in. length, 3% in. in diameter. 
R. S. Electronics Corp., 435 Portage 
Ave., Palo Alto, Calif 


¢ Subminiature subcarrier transistorized 
oscillator, Model TOE-300, 14 cu. in., 
constitutes several orders of magnitude 
reduction in size over the company’s 
earlier models. Unit is said to be able 
to withstand severe environmental con- 
ditions. Bendix-Pacific Division, Bendix 
Corp., 11600 Sherman Way, North 
Hollywood, Calif. 


e Miniature Accelerometer, Model 609, 
weighs 6 oz., measures 1.5 in. x 1 in. x 
1 in. not including mounting base and 
electrical connector. Dynamic Error 
Band, a figure which is a function of 
linearity, hystersis, resolution and_re- 
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¥ COLD-GAS 
4 REACTION JET 


—_— 


NITROGEN 


FREE 
REACTION 
SPHERE 


» TRACKER 


SATELLITE STRUCTURE 
ON AIR PLATFORM 


STABILIZATION IN SPACE At Bendix, we are pointing to space—with 
the free reaction sphere. Now under test, this advanced concept employs a 
single free sphere for accurate attitude control to meet tomorrow’s require- 
ments for scientific and military observatories. Career opportunities also 
include advanced systems development in satellite communications, infrared 


reconnaissance, magnetohydrodynamics, and manned space stations. 


BENDIX SYSTEMS DIVISION & 27, 


ANN ARBOR, MICHIGAN orPes 
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Bourns, In 
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e1D).C. magnetic amplifiers with out 
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ll amplifiers which will pro 


ire push-pu 
ignals 


1 


for input mi 


( yp ration over 
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specihcations, 1 vailable 
manufacturer, Airpax Ek 
Seminole Division, Fort 


© High-current silicon transistors, avail 
I in thre with collector cur 
10, 15 and 30 amp. and 
10, have junction oper 


range 


sistance, with typical value of 0.15 ohm 
it 25¢ l'ransistor is 
ended hermetically 
Collector is 


housed in doubk 
scaled ceramic case 
electrically and thermally 
onnected to mounting study. Manu 
facturer: Westinghouse Electric Corp., 
Box 22758, Pittsburgh, Pa 


¢ Adjustable drop-out relay, Typ« 
RSH-3D and -6D, providing up to 50% 
djustment of drop-out-to-pull-in ratio 
before hermetically sealing the 
Relavs are available in SPDT models 
with average sensitivity of 22 mw., or 
DBDT with sensitivity of 40 mw. Stand- 


} 
rciay 
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Specifica 
resistances 
10,000 ohms; nominal resolu 
rating 
damping—0.5 to 


ition 
Instru- 


kilohm and higher. Units 


in 
55 to 85C 
ssible Bulletin M-24, con- 


ard contact rating is 2 amp 

or | amp at 115 vac. Relay 

3 in. in diameter, slight] 
long. Weight is 2 oz. Aml 
perature operating range 
125C. Manufacturer: Alli 
Co., 2 East End Ave., New 
N. Y 


Logic circuit plug-in units, S 
2010, for constructing high 
tal computer or data proce: 

for operation at data rates up t 
Plug-in circuits, fully transist 
available in seven function 
flip flop, transistor gate, one 
vibrator, diode gate, clock | 
ator and level amplifier. Man 
Rese Enginecring, Inc., 731 A 
Philadelphia 6, Pa 
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© Micro-miniature trimmer pot, Mi 
80, single-turn unit measuring 4 

diameter and weighing | gr., i 
with axial leads for use with 


ircuit boards. Unit is availa 

of 50 to 10.000 ohn 
5% tolerance, one-watt dissij 
Potentiometer is contained in 
JBDEC TO-9 transistor housing. M 
facturer: Spectrol Electronics 
1704 South Del Mar Ave., San G 
Calif. 
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FROM ENDLESS 
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STAINLESS sret: 
FASTENERS 


AN—MS—COMMERCIAL 


Your order, large or small, 
filled ‘‘fast’’ from the 


world’s largest stock of 
stainless steel fasteners. 
AN, MS, Commercial 
specifications in stock. 
Rigid quality control, mass 


O 


production economies. 
Special stainless steel 
fasteners also manu- 
factured to your exact 
requirements on extremely 
short notice. Just send 
blueprint or specs for 
quotation. Full range of 
raw material, on hand, 
assures prompt service. 


WRITE * WIRE * PHONE 


FOR QUOTATION OR SHIPMENT 
ASK FOR CATALOG 


ANGE TAA 
Screw Products Company, Inc. 
MANUFACTURERS OF STAINLESS FASTENERS SINCE 1929 
821 Stewart Avenue, Garden City, L.1., N.Y. 
Phone: Ploneer 1-1200 TWX GCY 603 
Midwest Division 
6424 W. Belmont Avenue, Chicago 34, Illinois 
Phone: AVenue 2-3232 TWX CG 3185 


West Coast Division — Office and Warehouse 
5822 West Washington Bivd., Culver City, Calif. 
Phone: WEbster 3-9595 TWX LA 1472 
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Specify Thomas A. EDISON for 


AVIATION’S MOST RELIABLE PRESSURE INDICATING SYSTEM 


Edison’s pressure indicating system provides unique protection 
for today’s high-performance jet engines. These rugged systems, 
several thousand of which have been operated over the past 5 years 
with outstanding reliability, withstand vibrations of 2000 cps 
at 20 g’s. This unique durability permits mounting directly on engines 
for greater response, and accuracy—unlike standard systems 
which require off-engine installation and troublesome oil 
or fuel lines. The system 
consists of two components, 
transmitter and indicator. The ) 1 318 
frictionless transmitter, smaller and lighter than 
ever before, meets requirements of new specification MIL-T-26638. Hermetically sealed 
indicators, available in 12” and 2”, require less than 0.6 watts 
for operation. A 2” model is integrally lighted for utmost 
readability in compliance with MIL-L-25467A (ASG 
originally designed fo 
can also be used to 
well as torque 
most reliable pressure 


publication 1049, 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 


49 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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Celanese Bids for Major Missile Market 


By Michael Yaffee 


Asheville, N. C.—~New United States 
ownership and financial backing by the 
12th largest American chemical com- 
pany is giving a rocket plant located 
here at the base of the Blue Ridge 
Mountains a second opportunity to 
oreak into the U.S. missile market. The 
plant is now called Amecl Propulsion 
Inc., a subsidiary of Celanese Corp. of 
America 

Initially, Amcel will concentrate on 
the development of rocket propellants, 
n particular solids with specific impulses 
ibove 250 seconds, propulsion units and 
xplosive lhe company also plans to 
develop and produce related items such 
1S igniters, fuzes and safing and arming 
devices. Later the company may expand 
its efforts to include development and 
production of complete, small tactical 
weapon Amecel has first right of 
fusal on Oecerlikon’s Mosquito anti-tank 
nl ile 

Basically, Celangse, through its Amcel 

on, wants to become a significant 
missile field, particularly 

llants and explosives. There is 
one Amcel official declared, 
ilitv shouldn’t be able to 

it a minimum business of 

m annually in the foresee- 

The only shadow on this 
that Amcel has to show 
January |, 1963 or face re- 

r curtailment of its oper 


plant was originally 
hed by Ocrhkon Tool and Arms 
rp. of America, an offshoot of the 
Ocrlikon Machine Tool Works of 
Zurich, Switzerland, about nine vears 
igo. It was designed primarily as a 
production plant for pressed charge, 
louble base propellants and small (5 
m. and 8 cm.) air-to-air and _ air-to- 
round rockets. The plant went into 
production bricfly—“just about enough 
for a shakedown’’—and then into moth 
balls. Reluctance of the military to deal 
with a missile company having foreign 
iffiliations is generally given as the rea 
on for the firm’s failure to crack the 
U.S. military market 
Celanese Corp. of America, which 
had been looking for an entree into the 
nissile business, bought Amcel in Se 
tember, 1959. Celanese, a large textile 
ind chemical firm with net sales of ap- 
proximately $265 million in 1959, pro- 
duces many chemicals basic to the man- 
ufacture of several different propellants, 
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AMCEL administration building at Asheville plant houses offices of technical directors. Road 
at machine shop (rear) leads to propellant processing area, static test cells and firing -ange. 


i 


o« 
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MACHINE shop is equipped to produce a variety of metal components as well as speci: 


machines and equipment needed by other departments. 


PROPELLANT mixing tanks are designed for processing double base propellants, Amcel 
now installing equipment for the processing of composite propellants. 
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Radar Signal Simulators now in ll production at 
Marquardt’s Pomona Division will soon be in place at 
major USAF bases in the continental United States. 
Designated as the AN/GPS-T-4, the training system 
eliminates costly “real” flight operations and provides 
highly accurate flight plan simulation of as many as a 
dozen targets. Plug-in modules control flight character- 
istics and fuel consumption of the aircraft under simu- 
lation — assuring accurate computations. The system has 
many current and potential applications: 


The T-4 is now in use in classroom operation for radar 
controlled interceptor simulation training by the USAF. 
Pilot simulators (A) target generators and 
trainees (B) man their usual stations and operate radar 
indicators as they would under tactical situations, while 
an umpire (C) controls the problem. Modular plug-in 
controls deliver completely realistic information of the 
particular aircraft’s flight, range, and fuel capabilities. 
The T-4 system cuts both training time and costs to a 
fraction of normal operating methods. 


operate 


Simulation of every type of missile mission is only one 
of a variety of potential military applications of the T-4 
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program. This aspect of training reduces costs and 


operational hazards as no other method can. 


Airport traffic control training is simple and realistic 
with the T-4 concept. Modular plug-in operational char- 
acteristics of conventional passenger aircraft can simu- 
late approach, landing, and take-off patterns and the 
system can be modified to accommodate as dense traffic 
conditions as desired 

training 


Pomona Division of Mar- 


Broad capabilities in radar simulation and 
have been developed by the 
quardt and even wider concepts are now in design stage. 
Detailed information on these and many other applica- 
tions are available by writing Dr. Wendell B. Sell, Vice 
President-General Manager, The Marquardt Corpora- 
tion, 2709 North Garey Avenue, Pomona, California. 


Engineers and scientists experienced in these or re- 
lated fields will find it rewarding to discuss their career 
futures with Marquardt. Founded in 1944, Marquardt 
today employs 4000 —of whom one-third are professional 
people. The company’s growth is a parallel to the atmos- 
phere of challenge and rewarding accomplishment that 
has existed since the firm’s beginning. 





Tol Vielny Welivil-iiel. 


PLUG-IN MODULES accurately simulate flight 
characteristics and fuel consumption of the F-89, CORPORATION 


F-100, F-101, F-102, F-104 and F-106. 2709 NORTH GAREY AVENUE, POMONA, CALIFORNIA 


He / 4 
FOUR TARGET generator cabinets, each hous- THE 
ing three target generators, form the heart of the > 3 ‘ 
T-4 Trainer. One man operates six targets ad qudr 
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First Commercial S-61L Under Construction 
Sikorsky S-61L commercial helicopter is shown under construction at Stratford, Conn. 
plant. The twin-turbine, 28-passenger aircraft is one of five on order for Los Angeles Air- 
ways with first delivery scheduled next year. Chicago Helicopter Airways has ordered 
six. First flight and start of certification tests of the S-61L is expected by end of 1960. 
The three-quarter front view above shows passenger doors and most of seven passenger 
windows on right side of fuselage. Compartment in lower front end of the helicopter is for 
housing of communications equipment. Baggage is carried in a sliding drawer under the 
floor on left side of fuselage, and in a bin near right rear of the fuselage. Bin is accessible 
from outside the fuselage, and the bin’s cover forms a bench seat for three passengers. 
The S-61L has a boat hull for amphibious operation. 


explosives and plastics and had been 
seeking means for further diversification. 


After examining several operations, 
Celanese decided that the O6crlikon 
plant in Asheville suited its requirements 
best. However, another group had an 
option on the plant. In order to acquire 
the plant, it is reported, Celanese ex- 
changed 20% of its ownership in Amcel 
for the option. While Celanese refuses 
to identify the minority stockholder 
group, it is believed that this group is 
represented by Thomas Wheeler, who 
is chairman of the Amcel board of direc- 
tores and not a Celanese man. 

Price paid for Amcel by Celanese has 
never been disclosed. It is estimated 
that Oerlikon spent $7.5 million in the 
building and equipping of the plant. 
On its Bidder’s Mailing List application 
for the government, Celanese listed the 
net worth of the facility as $4,635,955 
as of Aug. 31, 1959. Since then, 
Celanese has put another $200,000 or 
so into the facility for construction of a 
research laboratory and for modifications 
of the manufacturing and administrative 
buildings. 


Ameel Facilities 


The Amcel] plant at Asheville stands 
on a 1,300-acre site and is naturally di- 
vided into three areas. In one area, 
Amcel has located its administration, 
manufacturing and assembly buildings. 
The propellant manufacturing units 
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and the new research laboratory are 
located in a second area, and the test 
facilities and firing range in the third 
The flight test range extends from the 
static test cell and launch area one 
mile to the base of a mountain and two 
miles to the top of the mountain 

Amcel’s static test bays are used for 
testing both propellants and high ex- 
plosives. At present, they can handle 
rocket motors containing up to 10 Ib 
of solid propellant and producing 20, 
000-Ib. thrust. A new test bay capable 
of accommodating motors with 300 Ib 
of propellant and in the 150,000-Ib 
thrust class is expected to be ready by 
Oct. 1. Originally, the plant was de- 
signed to turn out 1,000 8-cm. rockets 
or 2,000 5-cm. rockets per day on a 24- 
hour day production basis. Capacity of 
the plant for double base solid propel- 
lants is 7,000 tons/year. A composite 
propellant manufacturing capability is 
now being added to this. Amcel scien- 
tists also plan to produce liquid bipro- 
pellants, monopropellants, slurries, hy- 
brids and just about any high energy 
chemical that comes along, but for the 
time being this will be done only at 
the research or experimental level 

One of management’s principal con- 
cerns at this time is with keeping spend- 
ing to a minimum, and this means de- 
laying capital expenditures as long as 
maulite Celanese realizes that it is 
getting into the chemical propulsion 


field fairly late and, consequently, is 
moving cautiously. Management knows 
that it will have to spend money if 
Amcel is to come up with products that 
can be sold in this highly competitive 
field. At the same time, Celanese wants 
Amcel to become increasingly self 
supporting as business develops and, un- 
officially, is reported to have set Jan. 1, 
1963 as the date by which Amcel must 
become completely _ self-supporting 
While this date was admittedly chosen 
somewhat arbitrarily, said an Amcel 
spokesman, some guidepost was needed 
for corporate planning. 

Having decided to enter the rocket 
— field, Celanese hired Julius 

. Zeigler in February, 1959 to organize 
and direct the company’s efforts along 
this line. Zeigler, who is now vice presi 
dent and general manager of Amcel 
Propulsion, had been chief of engineer- 
ing development of the Army’s Ord- 
nance Ammunition Command. Getting 
into this ball game in the fifth inning, 
says Zeigler, we knew we had to come in 
with a 38-oz. bat. This meant get- 
ting people who knew how to compete 
and developing products that would be 
significantly and demonstrably better 
than others on the market. In the case 
of rocket propellants, for example, this 
meant materials with at least 5 sec. 
higher specific impulse, greater relia- 
bility and lower temperature sensitivity 

After Celanese purchased Amcel, 
Zeigler laid out a tentative plan con- 
cerned primarily with getting the 
plant reopened, recruitment of top level 
technical personnel, and the construc- 
tion of a 30-man research laboratory 
Size of the research lab was determined 
by the plant’s double-base propellant 
capacity and the desired composite 
propellant capability that was planned. 


Three-Year Plan 


Zeigler then sat down with Celanese 
management to formulate a three-year 
plan for Amcel to go into effect Jan. 1, 
1960. The parent company, Celanese, 
does its planning on a five-year basis; 
but at this point in Amcel development, 
said Zeigler, we couldn’t see five years 
ahead. These plans are made up in 
three parts: the first section deals with 
the capital investment required for fa- 
cilities and equipment; the second part 
is concerned with personnel require 
ments; the third part is an estimate of 
the business or income the company 
can expect from its operations. This 
planning is broken down by quarters 
for the first year and annually for the 
next four years. The plans are then 
changed annually and extended for 
another year, but the original five-year 
plan is always kept for comparison with 
actual progress. 

In July, Amcel undertook the revi- 
sion of its original three-year plan to 
a five-year plan in order that Celanese 
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could incorporate it into its own plan- 
ning. At this point, Amcel had its new 
laboratory built, had hired approxi- 
mately 100 people including all the 
department heads, and had two small 
contracts to its credit. The new five- 
vear plan is nearly complete and will 
go into effect on Jan. if 1961. The 
only major change anticipated, says 
Zeigler, is that the five-year plan will 
take explosive devices into account. 

Much of the responsibility and work 
involved in the dovsloiiaaet of the 
new five-year plan was delegated to 
Foster G. Whitford, a chemical engi- 
neer from Celanese who became 
Amcel’s manager of technical planning 
and who has been doing Amcel’s proc- 
ess design work as well. It was Whit- 
ford’s job to get both short and long- 
range plans from all Amcel department 
heads and integrate them—with altera- 
tions when necessary— into an over-all 
plan that Zeigler would present to 
Amcel’s board of directors. 


Five-Year Plan 


Whitford’s first task was to estab- 
lish capital expenditure requirements 
Whitford obtained a list of all capital 
requirements from department heads, 
along with the dates these would be 
needed, according to the individual 
plans worked out as a result of various 
planning sessions with Zeigler. Whit- 
ford did not tell these people about 
the Jan. 1, 1963 turning point date for 
fear that it would color their thinking 

Whitford listed the capital require- 
ments and their dates on an account- 
ing pad. Guided by experience and by 
the company’s desire to delay heavy 
expenditures as long as possible, he 
found that adjustments were needed in 
the requirements and scheduling and, 
ifter talking to Zeigler, made them. In 
one case, for example, a department 
head wanted an explosives pilot plant 
in the first quarter of 1961 and money 
for a five-fold expansion of this plant 
budgeted for the final quarter of 1961 
Whitford didn’t think Amcel’s_ ex- 
plosives business would grow that fast 
and figured that the initial pilot fa- 
cility could be expanded without spend- 
ing almost five times the original in- 
vestment requested. Consequently, the 
request for expansion funds was set 
"ack to the final quarter of 1962. 

Whitford’s next job was develop- 
ment of the working capital, primarily 
personnel requirements. These are de 
termined essentially by capital require 
ments; the date of the capital expendi 
tures determines the date when labor 
will be needed to man these facilities 
Labor requirements were further broken 
down into professional people, opera- 
tors, supervisors, clerical, indirect and 
packing labor. Along with personnel 
requirements, Whitford made an esti- 
mate of the utilitics and services that 
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VERTICALITLT 


If you're considering using a small sized inertial vertical 
reference system, why not consider the unique Schuler 
tuned Type LS-19 Precise Vertical System that maintains 
verticality within = 142 minutes of arc r.m.s. (+ 3 minutes 
maximum) and provides roll, pitch and azimuth signals. 
For additional information on this Precise Inertial Vertical 
Reference System or other precision reference systems 
and stabilized platforms, write to Dept. VT-2. 


THE AEROFLEX CORPORATION 


AEROFLEX LABORATORIES 


DIVISION 
84-06 SKILLMAN AVENUE e LONG ISLAND CITY 1,N. Y. 








Now! 


LORAN FOR 
CORPORATE AIRCRAFT 


EDO LORAN Precision Longe Range Navigation System . . . Simple To Use . . . 
Pilot-Operated . . . Provides Exact Position Information on Over-Water Flights 


Now, Edo Loran, already in use by the world’s leading international airlines, is being installed in 
an increasing number of corporate aircraft for over-water Operations. 


This precise navigation system, using signals from internationally-maintained 

and long-established ground stations, gives complete navigation coverage 

over the Atlantic, the Caribbean and many other areas... . 

gives pilots flying to Europe, Bermuda, Puerto Rico, South America 

even Conirol 1150—pin-point position information at all times without need for 
.. or reliance on . . . celestial navigation. 


Advanced Edo Loran eliminates need for complicated tables 

and computations. Without leaving his seat. either pilot can obtain 
line of position information directly from b ts 
panel-mounted equipment. Just as simple to learn. 4 ys 
understand and operate as Omni: Sagas 


invaluable for reporting ocean positions; mae ASP Es 
a “must” for precise penetration of U. S. Defense Zones. 


If you operate over water where HF radio is needed. 


you'll certainly find loran 


an essential navigation system 


ces <3 ‘ 

Control ponel and indicator (shown here in Cessna 310) 
can be mounted in the cockpit or instrument panel; receiver 
o % ATR--in the radio rack. Total weight only 29? pounds 


THOROUGHLY TESTED EDO LORAN is in daily use over Atlantic, Pacific and Caribbean air routes 
Among users who have selected Edo Loran as basic navigation equipment ore 

® Japan Air Lines Sabene Belgian World Airlines 

KLM Royal Dutch Airlines Scandinavian Airlines System 

Lufthansa-German Airlines Seaboard ond Western Airlines 


Aerolineas Argentinas @ Eastern Air Lines 
Air France El Al Israel Airlines 


+ 
Alitalia Airlines Flying Tiger Line e 
BOAC Garuda Indonesian Airways © Northwest Orient Airlines Swissair 
Canadian Pacific Airlines Iberia Air Lines of Spain @ Pan American World Airways Transports Aeriens Intercontinenteaux—TAl 
Cubana Airlines irish Air Lines @ Qantas Airways TWA—Trans World Airlines 
®@ Varig Airlines @ Also in use by MATS 


and by growing numbers of corporate aircraft engaged in over-water operations 


Edo Loran complies with FAA TSO C60 


For complete information on Edo Model 345A Loran, send for Descriptive Literature to Dept. C-5. 


: . 2 
ote} ie). 7-eale]. | EO (CANADA) Ltd. 


College Point, N.Y. Cornwall, Ontario 





would be needed in dollars per year as 
well as what raw materials and supplies 
would be required by these people. 
Usually at Celanese, working capital 
requirements—the amount of money 
the company needs “in the bank” to 
meet all expenses— is broken down on 
1 30-day basis. But in Amcel’s 
says Whitford, because the output will 
be primarily research and development 
with no actual products other than re 
ports, working capital is estimated on 
1 90-day 

Working capital *s 


case, 


basis 

essentially a 1 

volving fund—expenses laid out by a 
compary for a product and then pay- 
ment to the company for that product 
For its research and development work, 
Amcel is figuring payments to the com 
1 90-day basi 


pany on ! i 
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Among 
following 
e Higher energy explosives that can 
be handled in conventional processing 
equipment and reportedly would elimi 
ignificantly the segr¢ 
gation and cracking problems that 
plague many current high explosives 

This group at Amcel is also working 


nate or reduce 
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hat 


ment 
t the 
A; } 
nce! 
rhe have 


wh mone 
N be dy 


getting a ride, he adds: 


got to be good or go out 


sIness 


; . 
NASA Contracts 

The National 
\dmunistration 
ntracts, totaling 

nilhon, during the 
1960, through June 
figures shown represent the estim 
total cost of the contract 


Acronautics and Space 
r 
the following 
more than $134 
period Jan 
1960 


iwarded 


30. 


LEWIS RESEARCH CENTER, C 

r Ohi 

Del Electronics Corporation Mt. Ver 
y $34,010—Electrical power 
amplifiers 

Lieb Jackson (< 

. nik and 


sup] 


$130,856 
for Plum 


Ohio 
piping 


umbus 
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Brook, 
The Herkner Construction Co. Cleveland 
$349,911 Roadway underground 
ind sewage pumping station 
Marine Construction Co. San 
$59,500—Electrical equipment 
ad wiring for Plum Brook 
William Passalacqua Builders, Inc. Cleve- 


1. Ohio—$1,127,500—Construction of Ion 
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Universal 
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TYPICAL APPLICATIONS 


@ SEPARATION OF MULTI-STAGE VEHICLES ANO 
NOSE CONES. 


@ RELEASE FROM LAUNCHING PADS. 


RELEASE OF BOOST ROCKETS AND LAUNCHING 
SLEDS. 


RELEASE OF TANKS ANO JETTISONABLE ITEMS, 


FOR SEPARATION SYSTEMS 
THE NEW 


SEPARATION NUT 


. i 


A unique, safer and more efficient method for sepa- 
ration systems is offered by the Separation Nut 


The Separation Nut is unique because its controlled 
separation is a highly reliable mechanical function 


activated by a very small explosive charge 


By using the Nut’s small explosive charge rather than 
the “brute force’ explosive techniques so commonly 
used to fail high strength material in explosive bolts, 
the Separation Nut can substantially reduce a poten- 
tially hazardous condition to installation crews and to 
the vehicle itself 

More compact joints can be designed since Separation 
Nuts are used in combination with standard diameter, 
high strength bolts used at full allowables 

Separation Nuts reflect another new fastening concept 
developed in Hi-Shear’'s specialized engineering and 
laboratory test facilities for the specific needs of space 
vehicles and high performance aircraft. 


Sereanatios aur 


CONNECTOR 


5 =p gy den yanes Aa so NON-CAPTIVE NUT CAPTIVE NUT 
summory of the test progre a - 
sizes including '/-28 th 


confieuretion ecce odotes ° threod Becovte only a low explosive chorge is used, ol! 
fragments can be easily contained by Nut's case 
A similar case con arrest a bolt after detonation, 


hi-shear CORPORATION 


2600 WEST 247TH STREET. TORRANCE, CALIFORNIA, V.S.A:; 


PATENT # 

















3-LOBE DESIGN 


Exclusive M-D 3-lobe design 
odds strength—reduces 
torsion. Dynamically balanced 
rotor permits higher speeds 
—greoter pressures. 


Saunders-Roe N2 Hovercraft Why M-D rolary 
asrarpreding ~ gyapy > gectemyeg torn by oat tar lh ea 
J. E. Wray and Company develop higher 


aio 401.800--Altitude chat | st _Tele-Dymamies, Ine pressures _ 


\ 
‘. | Schieidah! Companys 


Mir The unique combination of preci- 
sion manufacture and modern de- 
= Sieeteie @emenes sign found only in M-D rotary pos- 
Chicago Bridge and tron Co ‘ itive blowers permits higher speed 
' operation and higher pressures. For 
this reason M-D can furnish greater 

air flow at lower initial cost. 
Ampex Data Products Co leet win ‘ M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 

multi-stage. 


t. 4. tame Co 0 | $3% if vision 


Kesearch tncorpeorated 


fonsolidated Va 


The Miekle Companys Ibis Ml 


Instron Pnginerring Corp Dexter, Ine 





Dhivision of Textron 


erkin-Fimer Corporation 
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Kenan © Kune Ine 
“ ' ' High Vacuum Equipment 


reject Fabrication Corp 
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! ensior [slat M-D BLOWERS, we. 
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Graybar Electric, Ine 
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Heintz Division, Kelsey-Hayes f'! ide Data Instruments, Division 
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hide Corporation New York, N. Y $8 s Beonshaft & Fuchs 
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General Dynamice Corp., Electric Boat Aleo Products Ine 
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A. O. Smith New York, N. Y $896,000 Rocket Plant Sacramento, Ca 
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AERONAUTICAL ENGINEERING 


B-47s AND B-52s are lined up in munitions loading area for judging of equipment and procedures in nuclear-arming these bombers. 


B-58A Wins SAC Radar-Bombing Event 


AFB, Tex.—Convair-Ft 
Hustler 


system succt 


Bergstrom 
Worth’s B-SSA 
bomber weapon 
passed a significant milestone by 
first-place honors in the radar 
portion 


supersonic 
cessfully 
taking 
bombing 
of Strategic Air Command 
hard-fought 12th annual combat com 
petition here 

Although the Hustler and it 
winning crew, headed by Maj 
E. Confer, of the 2nd Air Force's d 
Bomb Wing, Carswell AFB, N. M 
came in fifth at the co 
two davs of strenuous flig 
their performance received top no 
from high-ranking SAC officers 
visiting Royal Air Force Air Marshal 
Sir Kenneth B. B. Cross, commander 
in-chief of Bomber Command, who ob 
served the exercise 

Pitted against aircraft having years 
of operational service, flown bv crew 
numbering their experience with thes 
planes in the thousands of hours, and 
without the extensive depot backup for 
spares that its Boeing B-47 and B-52 
rivals could muster, the Hustler scored 
1 unique success, in the opinion of 
high-ranking military observers her 
considering that it had less than two 
months of operational service on its log 
and that its crew numbers time in the 
airplane in the neighborhood of 300 hr 
These observers could not recall any 
previous SAC competition where an 
airplane had been entered with so lit 
tle service life behind it 

SAC Commander-in-Chief 
Thomas S. Power told participants at 
the conclusion of the meet that if it 
had not been for a minor mechanical 
problem, the B-58 might well have won 
the entire competition 

These sentiments were backed up by 


Gen 


88 


Gen. Power's deputy director of opera 
Maj. Gen. Keith K. Compton 
who noted that with this 
SAC has come into a new era of the 
manned force. “The superb bombi 
of the B-58 in this competition 
nitel proves that this 1 cn 
nore apparent when you realize 
SAC accept 1 the 
nly a short six weeks ago.” 
Minor mechanical items 


lipted ~yUK ] 
ti ed 5 CaN LOSS¢ 


: 
Hustler 


failure 


tions, 


B-58 weapon 


potential 
f si | spring st 
he squeeze-type bombing- 
tracking handle, which 
pring to fall down and short ter 
near the base of the handl 
ross-hai n the radar went awn 

flown 

( ymple tely out of its prescri 
low-level navig 


ult 


used the airplane to be 
MUTSE 
rr leeame 

ridor—during the 


tion run on its first mission, ind re 


ih] 100 


ing in a zero score out of a possibl 
points for this event 

This was the first time this malfun 
tion had occurred, according to a com 


pany official 


Low Level Run 


‘he second night, the Hustler scored 
zero again on its low-level navigation 
run when a film magazine jammed, pre 
venting monitoring of the airplane’ 
performance. This total loss of 200 
critical points probably was the key fae 
tor in determining the Hustler's final 
standing, since only 137 points 
rated Maj. Confer and his crew from 
the final over-all winner, a Boeing B-52 
from the llth Bomb Wing, Altus 
AFB, Okla., which scored a final 1,183 
points out of a possible 1,600 to win 
the Fairchild Trophy for the top 


pad 


ompectition 


bomber unit in the combat comp« 
tion Ihe Ilth, incidentally al 
red a precedent with its win, by 
taking the trophy for the third tim 
The Hustler also racked up these im 


of th 


portion 


pressive scores on other | 


out of 
! 


during 


of 100 


ond night 
SAC combat 
varied from pre ms ma 
) important aspe Number 


were far fewer, because 


vious 


tT nes 
pan 
’ 


ymmand 


ided to hold preliminary elim 


growth of the 


ions within cach numbered air 


to narrow down the entrant 


ear there 


1959, with no ¢ 


bee : 
52 crews involved 


limination 


rews participated. Low-level navi 


wert 


iS in 


ind bombing runs were us¢ 

first time to check the effective 

of SAC’s low-level target penetra 

tion techniques, on which crews have 
been gaining proficiency this past year 
One of the great values of these com- 
petitions, SAC has found, is that it 
provides a very effective incentive in 
building up proficiencies in critical 

combat requirement areas 

This was proven, officers point out, 
when demobilization degraded USAF’ 
bombing capability after World War 
II; the competition was started to r 
build this proficiency. By the spring of 
1948, SAC units’ bombing efficiencs 
had fallen considerably below standard 
required for the strategic bombing 
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mission, and the command initiated 

a competition emphasizing correction 

of circular error probabilities. In th 

short period between the first com 

petition in June, 1948, and the time 

SAC went to Korea in 1950, pro 

ficiencies had climbed to where its 

B-29s bettered World War II peak re- 

cords of sorties flown and tons of 

bombs per plane delivered on targets 

In less than two months, the strategic 

bombing mission over Korea was com 

pleted, radar bombing in_ particular 

being so effective that weather proved 

much less of a factor than planners 

had contemplated. This year, too, the 

ilert and scramble procedure was in 

orporated in the scoring 
Procedure was to have each plane CONVAIR B-58A TEAM SCRAMBLES on the evening of the first day of combat compe- 

parked inside a painted 125-ft. carck tition flying. The air crew scrambles from alert vehicle to cocked aircraft to open flying 
I) ting aircraft had to be readied portion of bombing competition at Bergstrom AFB, Tex. 


np cI 
maintenance crews to the 


ocked” configuration, fucled ramble time started wv were too tight because the crew load- 


inits and switches posi mmander’s nam ng stand was heavier and more un- 
instant starting not py nt I d er vieldy than it was accustomed to using 
it Carswell and the fact that the Solar 


prior to the time 


} 


ithered in assemb! turbine starter required some 20 sec 


ramble signal get up to power 
B-58 flight plan called for Bergstrom 
AFB departure, flving northwest into 
( I f the refueling area. Initial contact con- 
ded by I ring trol time (ICCT) with the KC-135 also 
d to each airplane, zet vas a scored item, with a hookup within 
to plus 30 sec. of scheduled ICCT 


1 time unkno 


awarded if aircraft or equip ib] it half t ro 


intenance was performed. N quired | ther b widing maximum points. B-58 was 
I CT, was rl redit wed ICCT plus 10 min. to take on 


( eprescribed fuel load of no less 
ind the re! han 40,000 Ib. of fuel for maximum 


Chere 5 rsont ' perm wing. Delavs bv either the bomber 


f 5 r each f lig ' t r tanker in scramble or making one 
ribed ICCT would diminish the 
mount of fuel that could be taken on. 


Hydraulic Failure 
1 KC-97 suffered a 
failure « vdraulics that made it im- 


its fueling boom, 
was scheduled ) ] vad 


58 started its 
yn leg at Buffalo, 

Little Rock 
ind ended 


yuis, Mo. The 


nort corner of the 
irehouse of J]. R. Morris 
it Stuart and Glenn 

supersonic run 

boom, for 

n forewarned 
een 1 run, the. air- 
Macrreom +68 é 

. ies 7 ne mad low-level 1,000-ft.-alti- 
> oT ot id I netration on Joplin Mo., 
i a : 1 returnc Bergstrom. Longest 
- ae. veal — ’ istance provided for the B-58 mission 
SOLID BLACK LINES show B-58s route; broken line was alternate for weather condit cover 2,937 naut. mi. with a no-wind 


Supersonic high-level run was made on Atlanta; low-level run was made on Joplin fligl f 5 hr. 17 min 
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New Fuels Have High Heat Sink Values 


New York—Liquefied hydrocarbon 
gases may hold the key to the heat 
problem of high speed flight. Robert 
R. Hibbard of NASA’s Lewis Research 
Center reported to the American Chem- 
ical Society here that the low mole- 
cular weight hydrocarbon gases such as 
methane, ethene and propane appear 
far superior to current JP-type fuels as 
heat sinks for future high speed aircraft. 

The ability of current aircraft fuels 
to sop up heat from the engine lubrica 
tian system, fuel pump and combustion 
process is already being taxed to and 
bevond its limit in certain missions, 
Hibbard says. As a result, the fuel 
formed solid degradation products 
which have fouled lubricant-to-fuel heat 
exchangers and clogged engine fuel 
injectors. 

In future turbojet or ramjet-powered 
aircraft, each pound of fuel may be re- 
quired to soak up 500 to 1,000 Btu. in 
place of the 150 to 200 Btu. now re- 
quired. Besides the three current cool- 
ing requirements, future aircraft are 
likely to require fuel cooling for refng- 
erating cabins, payloads or even wheel 
wells, for lowering the temperature of 
advanced turbojet turbines and ramjet 
exhaust nozzles, and for cooling the air- 
frame, particularly leading edge struc- 
tures. 

Of the seven fuels considered by 
Hibbard, methane is listed as having the 





Initial | 
fempera- 
ture, °F 


Methane 

Ethylene 

Propane 
Isopentane-isohexane 
Aviation gasoline 
JP-4 

IP -z 





Final 
tempera- 
ture, F 


1000 


Vapor 

Vapori- | Heat-sink 
zation | capacity, 
assumed Btu. ‘Ib. 


ture, atm 


pressure 
ot final 
tempera- 


985 
855 





825 
780 
400 
825 
800 








TABLE prepared by NASA's Robert Hibbard shows that liquefied hydrocarbon fuels offer 
much higher heat sink capacity than conventional JP-4 jet fucl Final temperature of 
methane is assumed to be limited to 1,000F by exchanger drive temperature, while JP-4 is 


assumed to be gum-limited at 400F. Letter “ 


highest heat sink capacity with 1,085 
Btu./lb. Then come: ethene, 785 
Btu./lb.; propane, 705 Btu./Ib. a blend 
of isopentane (42%) and isohexane 
(58%) 595 Btu./lb.; aviation gasoline, 
560 Btu./lb.; JP4 (a highly naph- 
thenic, kerosene-type fuel made for an 
advanced ramjet engine), 545 Btu./Ib.; 
and JP-4, commercial wide-boiling 
range jet fuel, 165 Btu./Ib. 

Owing to their low density and high 


" means “above critical temperature.” 


volatility, the first three fuels—methan¢ 
ethene and propane—would present a 
number of problems in aircraft usc 
Some of these would be similar to th 
problems associated with cryogeni 
liquid rocket propellants, but most of 
the problems Hibbard feels, can be 
solved 

For one thing, these fuels used in a 
volume-limited aircraft designed for JP 
type fuels would result in reduced 





Methane 


Propane 


blend 





Specific gravity, 60°/60° 


Freezing point, °F 
Boiling point, °F 
Critical temperature, °F 


Net heat of combustion, Btu./Ib. 
From liquid fuel 
From gaseous fuel 


Lean femmability limit 
Per cent by volume 
Fuel-air ratio 





Rich flammability limit 
Per cent by volume 
Fuel-air ratio 


Spontaneous iginition temperature F 


Moeximum fundamental flame velocity, 
cm./sec. 





0 644 


306 
44 
206 


19,930 





Isopentane- 


279 


400 


19,247 
19,395 


Aviation 
gasoline 














TABLE compares properties of JP-4 and several hydrocarbon fuels that may find use in future aircraft. Superscripts “a” and “b” respec- 
tively indicate bubble point and “from correlation with aniline-gravity product.” Flame velocity of JP-z fuel is estimated. 
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Initial 
fuel 
tempera- 
ture, °F 


Holding time, hr. 





Inter- Bomber 
ceptor 
38 
66 | 
166 


66 
W7 
302 


— 259 
— 155 
-44 


Methane 
Ethene 
Propane 

















LIQUEFIED gases severely limit aircraft hold- 
ing times. Table gives runway holding times 
before fuel vapor pressure exceeds 2 atmos- 
pheres absolute and assumes an ambient 
temperature of 80F. 


range. On the other hand, these fuels 
offer higher heats of combustion which 
could negate the range penalty if used 
in aircraft specifically designed for them, 
savs Hibbard. In fact, in an anaylsis 
of two different missions, Hibbard 
shows that the higher heats of com- 
bustion more than offset the lower 
densities to give an actual range in- 
crease. Moreover, at the current stage 
of development in combustor design, 
studies indicate better combustion 
eficiencics can be expected under the 
more severe flight conditions such as 
cruise and loiter when fuels are vapor- 
ized. Also, savs Hibbard, all these fuels 
except JP-z should greatly ease the com- 
bustor coking and smoking problems 
encountered with JP-4-type fuels. 

High volatility of these fuels, particu- 
larly the first three which are gases un- 
der normal conditions, would create 
more serious problems. Perhaps the 
most critical of these problems is the 
limited holding times that the liquefied 
would allow. In the case of 
which has the lowest boiling 
259F) and would be the most 
this time is 3.8 hr. for an inter- 
for a bomber. Air 
could kept in constant 
without auxiliary refrigeration 
Hibbard. A_ possible 
ilternative, he suggests, is permitting 
the fuel to be vaporized at one atmos- 
phere through vents and then topping 
the tank just before takeoff 

Another aspect of this problem to be 
considered is ground icing. Outside sur- 
faces of tanks fucled with liquefied hy- 
drocarbon gases would be below 321 
while the aircraft is on the ground and, 
onsequentiy, would collect frost or ice. 
It is not known whether this additional 
weight would hamper aircraft opera- 
tions, says Hibbard; and he does not go 
into possible solutions 

The normally liquid fuels, the iso- 
pentaneasohexane blend and aviation 
gasoline, could be held indefinitely, says 
Hibbard. Although the heat-sink capac- 
ities of these fuels are less than those 
of the liquefied gases, they are much 
better than that of JP-4 and would be 


gas fucls 
methane, 
point 
critical 
ceptor and 6.6 hr 
craft 


readiness 


not be 


cquipment, Savs 
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The Standard Cherrylock 


Top Performance Through the 
entire range of Diameters, Grips, 
and Materiais 
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The Bulbed Cherrylock 
Specifically for Thin Sheet and 
Double Dimple Applications— 
Even Greater Strength in the 
Short Grip Ranges 


® Full Grip Range 
® Complete Hole Fill 


® Positive Visual inspection 
(Grip Marked on Head) 


A-286 Stainiess Stee! —Monel—Aluminum 


The Cherrylock* ‘‘2000”’ series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns 
Higher joint strength allowables, 
close blind side clearance, and the 


* Patent No, 2931532 


widest grip range available—only 
with the Cherrylock Team—result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock—flush 
fracture rivet available. Positive 
visual inspection after installation— 
with grip length marked on the rivet 
head—is offered only by the 
Cherrylock Team. 
*_.s * 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
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Townsend Company 
Ss i 


tn Cenede: Pormenter & Bulloch Manufocturing Company, Limited, Gananoque, Ontario 
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Aircraft range relative to 
that obtained with JP-4 


Initial 
temperature, 
F 
Intercepior Bomber 
sP-4 00 00 
Methane W 15 
Ethene 07 1 
Propane os 07 
lsopentane-isohexane 02 04 
Aviation gasoline 03 03 
JP-x 02 01 











COMPARISON of fuels with regard to aircraft range is intended to show the over-all effect 
of lower densities and higher heats of combustion. It is based on an arbitrary selection of 
missions, aircraft and engines. JP-4 is considered to reach the engine in a liquid phase 
all the others, in the vapor phase 


idequate for a large number of antic he points out, liquefied methane, th 
pated aircraft requirements his ritical of the could b 
coupled with the fact that they ne bulk at a cost of approx 
special fuel handling equipme ents/gal., a figure 
techniques makes these fuels attractin f line with the 10 cents-25 cents/gal 
Hibbard feels 

High rates of in-flight fue 
is another problem pos« 
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storage of conventiona 
Hibbard notes the fact that methane 


of aviation gasolu propane and modified 
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viation aso] n 
viahion 2g ill 


In the case 
e in. sufficient 


i 
minor problem eve1 re all readily availabl 
savs Hibbard, and 1] juantities and at reasonable costs. In 
1 moderate amount } Hibbard, in and 
For the liquefied ilitv, liquid methane probably come 
that cy aircraft 
fuselage and covered \ It is the delivered 
f liquid methane would run 2 
million Btu. « 
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iltitudes 
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be solved by cost Walla 
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vould keep fuel vaporizati 
low engine 


cents per 


consumption 1 approximately $5 cents per 
u. for JP-4 
Ground Storage ' 
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Airline Utilization of Kerosene 
Fuels Reduces Fire Accidents 


New York—Use of kerosene kerosene 
Ited lower fire rate 

that experienced \ 
gas, according to M. G. B 
Airlines 


months 


in a fire 
idents numbered 31 
ind of the fatal accident 
curred in 17 or 81% of those 
ind 60% 
Iving kerosene 
Soci member The figures co rid 
the ui with fir potential 
ser scheduled, supplemental and 
fixed-wing airlines in revenue 
revenue flying 


than 

aviafion 
of American 
Reviewing 18 
operations with 
American Chemical 


mecting here that 
} 


SIX OT 


ing gasoline 


KCTOSCTiE Cal id im 


dent 
idapted more easily to ket 
previously to high-octane gasoline 
Regarding accident fire safety, Beard 
said a study of 86 accidents during the 
period Jan. 1, 1959 to July 31, 
show that 53 involved gasoline and A comparison of the safety 
involved kerosene. Of the acc characteristics of kerosene and JP-4 a 
which gasoline the fuel, used in military transports has not been 


43.5% resulted in fires. Of the Beard Also, few figure 


Safety Comparison 


similar 


idents 
23 


was 


iccident made said 
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exist with which to compare the fire 
safety record of kerosene and JP-4 in 
commercial operation 

Operational handling of kerosene fuel 
has not posed any serious problems, the 
official said, and im some 
has proved casicr to 
handle than gasoline Airlines have re 
spected other where kerosene 
offers a greater hazard and by adhering 
to safety standards have produced a 
good operation with respect to fires 

Generation of static clectricity has 
been considered a major hazard in han 
dling kerosene. After the airlines de 
cided to use kerosene rather than ]P-4, 
fuel companies began investigations of 
this of kcrosenc Final 

into the 

problem is under way by the coordinat 
ing research council, covering both ker 


ind JP4 


American 
areas kerosene 


areas 


haracteristic 


phase of a research program 
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that some stati 
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minimum 
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Previous research 


ding to Beard dis 
har 
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ergy for ignition of 
inflammable mixtures 

Fuel spills had been an anticipated 
difficulty, particularly on 
isphalt ramps, Beard said. But expe 
[ 1 Lockheed Electra, Bocing 
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has shown a 
ind, if anvthing 
drippings from 
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rvice experience with 
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ngine manu 


rin ippat 
whatever differ 


ind JP-4 


t between kerosene 
wit! tt] distre 


engine fuel 
“house keeping in 


i 1 ti 
Purbine 


ially good 


requir CS pt 
han 
from carriers to airplanes, accord 
to Beard. It is difficult te 
Among the problems in 


f fucl quan 


mor 


ey ] ’ 
p cican 
using 


tit 


been failure 
which at 
ind led 
ind considerable maintenance ex 
pense Reason for this 
be water in the kerosene, 
hort the tank probes and caus 
the gage system to indicate 
During shipment of the probes 
haul bases, thev would dn 
inspector could find nothing wrong 

finally found 


it have 


one time wer 


vag 
page 


epidemi to delayed sched 


turned out to 
which would 
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incorrecths 
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Source of the water wa 
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GRAPHITAR 


THE VERSATILE ENGINEERING MATERIAL 
THAT POSSESSES MANY UNIQUE 
ADVANTAGES FOR A VARIETY 


MINIMUM LUBRICATION REQUIRED —Because of 
the controlled porosity and non-melting nature of 
GRAPHITAR, the only lubricant GRAPHITAR 
bearings need is water or other low-viscosity fluid. 
Any such fluid with non-gumming characteristics 
will provide an extremely low coefficient of friction 


and assure long life of the GRAPHITAR parts. 


RESISTANCE TO CHEMICAL ATTACK—GRAPH- 
ITAR has the ability to withstand the action of 
almost any chemical, with the exception of the 
most highly oxidizing re-agents in hot and con- 
centrated form. GRAPHITAR parts, for example, 
operate eficiently in steam, chemical and gas 
valves to provide a corrosion resistant material 


operating under the most adverse conditions. 


MECHANICALLY STRONG —GRAPHITAR will 
not warp or distort even in high pressure applica- 
tions. Compressive strength up to 45,000 psi and 
transverse breaking strength from 3000 to 16,000 
psi, depending on the grade. 


HEAT RESISTANT—GRAPHITAR is not affected 
by heat under neutral or reducing conditions. Tem- 
peratures of oxidation for most grades is approxi- 
mately 700 degrees F. In addition, GRAPHITAR 
engineers have developed a special oxidation 


resistant grade of GRAPHITAR that has been 


AND PRACTICAL 
OF APPLICATIONS 


exposed in an oxidizing atmosphere (air) of 1200 
degrees F. and after 200 hours, it showed a weight 
loss of less than six per cent. 


MOLI ~GRAPHITAR has excellent molda- 
bility properties that make possible and practical 
unusual shaped parts. Design requirements such 
as ears, face slots, and outside diameter notches 
can easily be incorporated into GRAPHITAR 
parts without secondary machining and finish- 


ing operation 


MACHININ The United States Graphite Com- 
pany operates an excellent finishing department 

shing operations to the most exacting 
ns. GRAPHITAR may be ground to 
size or shaped with a tungsten carbide or diamond 
to tolerances as close as .0005”. When 


to do all f 


Spec ificati 


tipped tool 
surfaces require a high degree of precision in flat- 
ness, lapping and polishing equipment are em- 
ployed and accuracies within three light bands 


can be produced. 


LIGHT 'T— GRAPHITAR is lighter than 
ind is being employed increasingly in 
nd missile fields. The weight per unit 
volume of various GRAPHITAR grades is as fol- 
lows: 102.8 to 116.03 pounds per cubic foot, 
pounds per cubic inch, .952 to 


magnesium 
the aircraft a 


.0595 to .067 


1.074 ounces per cubic inch. 


Write today for Engineering Bulletin No 


R-284-1 


THE UNITED STATES GRAPHITE COMPANY 


GA DIVISION OF THE WICKES CORPORATION, SAGINAW 5, MICHIGAN 
GRAPHITAR™ carson-crapnite © GRAMIX” powoeR METALLURGY © EXICAN paPHITE PRODUCTS © USG™ BRUSHES 





NEW 
ANSCO INDUSTRIAL 


a 


X-RAY CALCULATOR << — 


SOLVES 
TECHNIQUE 
PROBLEMS 
AT A GLANCE 
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er Ansco 
Industrial 
X-ray 
Calculator 
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Ansco 
Industrial X-Ray 
Calculator 


Here’s in all new calculato 
designed to correlates 
tors in industrial 


nique and give wo 


woes ‘ ‘ 
. e 





swers as ftast 


move the slides. 


¢ PROVIDES COMPLETE INFORMATION 
e READS ALL ON ONE SIDE 
e READS FROM TOP TO BOTTOM 


ems in: 


. exposure determination 

. film speed-density relationships 

. exposure compensation for 
density changes. 

1. choice of film to meet scheduling 
problems. 

. techniques for multi-thickness specimens 

. exposure compensation for kilovoltage 
changes. 

g. sandwich techniques. 

h. density determizations for various metal 
thicknesses. 


new calculator rapidly pro- 


In the shop this 
vides information for solving new problem 


In the classroom it give tudent 


working relationship with x-ray expo 


parameters 
Ansco, Binghamton, N. Y¥ 
ral Aniline & Film Corporation 


( rene 


ORDER YOUR 
ANSCO X-RAY CALCULATOR 
DIRECTLY FROM: 
SOCIETY FOR 
NON-DESTRUCTIVE TESTING 
1109 HINMAN AVE., EVANSTON, ILL. 
PRICE $10.00 





at a station close to a refinery. Ker- 
osene delivered directly to storage tanks 
was pumped in at the same time fuel 
was going into trucks from the same 
tanks. 

Mixing of gasoline with kerosene was 
practiced during the early U.S. jet 
operations, Beard said, when kerosene 
was available only at a relatively few 
airports. In diversions or other opera- 
tions off scheduled routes, aviation gas 
was mixed with residued kerosene in 
the tanks. Engine manufacturers per- 
mit gasoline to be used on an emer- 
gency basis only, mainly because of lead 
deposits produced on injection nozzles, 
combustors, guide vanes and buckets 
and lower takeoff thrust. From an op- 
erator's point of view, use of gas in- 
creases the fire hazard 

Mixing of gasoline and kerosene even 
in emergencies was stopped, Beard said, 
following a tank truck fire at Chicago 
after the two fucls had been accidentalls 
mixed. While this accident was not 
directly attributable to the muxture, 
indications were that the hazard is 
greater with the mixture than with 
cither fuel alone. Occasionally North 
American airline operators find it neces 
sary to mix kerosene and JP-4, and 
operators find kerosene un- 
and use JP-4 when necessary 


overTscas 
available 


Tank Coatings 


To help keep kerosene clean, oil 
recently have been experi- 
menting with coatings for inner sur- 
faces of storage tanks, pipelines and 
tank to prevent rust and scale contam 
Relatively few tank trucks are 
coating ar¢ 


companies 


ination 
coated and « 
not vet conclusive 

One Vickers Viscount operator had 
no difficulty of this kind during the 
first two and a half years, using uncoated 
fucl trucks. After that time, problems 
with Rolls-Rovce Dart engine fuel con- 
trols and pumps developed because of 
foreign matter in the fuel and the air- 
line now is having its trucks coated 

Big carners which began turbine op 
erations in 1958 and 1959 have not ex 
perienced such problems at least as yet 
Another year may be required to indi 
cate whether the Pratt & Whitney en 
gines, with low pressure fucl systems can 
tolerate contamination which  handi 
capped the higher pressure Dart fuel 
system 

One difficulty 


onomics of 


in development of 
commercial turbine fuels was deter 
mination of freeze point After exten- 
sive test, most U. S. domestic operators 
have specified a minus 40F freeze point 
Both U. S. transatlantic operators set 
the freeze point at minus 58F with the 
kerosene 


PRODUCTION BRIEFING 





Air Products, Inc., liquid hydrog 


daily production capacity for the Air 


Force has reached 68,500 Ib., with t 
Florida plants producing 60,00( 
7,000 Ib. respectively. Painesville, O} 
plant produces 1,500 Ib 


General Electric Missile and S; 
Vehicle Department is conducting 
sign study of a self-contained, full- 
sure space suit under $80,531 Air | 
contract 


Army Nike Hercules has intercept 
and destroyed another Hercul 
19-mi. altitude over White Sands M 
sile Range 


Transfer of missile base construct 
responsibility to new Army Corp 
Engineers Los Angeles Ballistic M 
sile Construction Office has begun wit 
shift of Denver Titan complex f 
Omaha District Engineer. Platts! 
AFB and Ellsworth AFB Atlas « 


franc? 
ralisi 


tion responsibility has been 


to Los Angc les office 


Sperry Gyroscope Co. will pr 
wide-range passive underwater dete 
system for subs under a $4.5 
lion Bureau of Naval Weapon 


tract 


—— EES 


“WHY GO 
PUBLIC?” 


The answer to this vital 
question is in our 
informative brochure— 

if you need money and 
you are considering either 








a public issue or the 
acquisition of private 
capital, you'll find 

our services of real value. 
For free informative 
brochure, write to: 


——-> 


7 an 
ESC slobus. ine. 


UNDERWRITING AND 
PRIVATE FINANCING 
66O MADISON AVENUE 
NEW YORK 21,N. Y. 
TE 88-2424 





THE 
STANDARD 
~ CALIBRATION 


A sensitive dead weight pressure balance for 


vse o& G primory pressure standard 
ability in excess of 0.01%. 


Ranges up to 12,000 psi with subdivis 


as small os 0.1 psi 


Designed to calibrate a wide select 
pressure-measuring devices, the gage is odapt 
able to almost any pressure-measuring prob 
lem. Complete pressure testing and calibrating 
customer 


installations assembled to meet 
specifications. 


Write for complete literature. 


RUSKA conroration 


Repeat 


~ RUSKA 


on of 


DEAD 
WEIGHT 


GAGE 


In the 18 month period, lowest wing 
tip tank fuel temperature recorded in 
domestic operation was minus 34.5F at 
completion of a trancontinental flight 


MAKERS OF SCIENTIFIC INSTRUMENTS 
6121 Hillcroft Street, Houston, Texas 
Mail Address: P. O. Box 3396, Bellaire 101, Texas 
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If you think 
business flying is 

a rewarding way 

to speed your day... 
have your company 
try a new 


HILLER E4 


Interplant transportation problems? Executives /ose more time 
getting to the airport than the flight takes? Isolated construc- 
tion sites bogged down for lack of supervision or parts? Give 
clients a bigger perspective? 

The Hiller E4, new sister ship of the famous flying workhorse, 
the Hiller 12 E, world aviation record holder, has two answers 
to your problem. 

One: Use it as a station wagon for transporting executives 
and supervisory personnel. Its safety is built into the 305 
horsepower it uses to full advantage. So powerful, it is the 
only U.S. 4-place helicopter with the power for vertical climb 
at gross weight — and at 820 feet per minute! 

Two: Use it as a flying pickup truck. No prima donna, this. 
It’s built to carry bolts, dynamite, or reinforcing stee/. Even 
the passenger seat knocks down like a station wagon's, and 
it's the most economical 4-place helicopter in flight. 

Your company can own or charter an E4. Either is exhilarat- 
ing and profitable, and a demonstration by your Hiller dealer 
can show you how much! For the whole perspective on the 
Hiller E4, write Commercial Division, 


HILLER A AIRCRAFT CORPORATION pato at 


id 








Pedigree. Direct sister ship of 
the E 4 is the 3-place Hiller 12 E, 
shown above placing a 40 ft 
powerpo/le in Wyoming. One 12E 
rewrote aviation records by 
landing and picking up payload 
at 18,000 ft. on Mt. McKiniey, 
Alaska. it is the firet choice of 
commercial helicopter fleet op- 
erators throughout the world 
The U.S. Army's low mainte- 
nance champion, the Hiller 
H-230 Raven, /s the ship behind 
‘tall. Itsupplied the Army -proved 
drive and rotor systems, as well 
as the rugged. solid airframe 
that characterizes the /ine. 
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Industry Pushes Turbine Engine Plans 


By Erwin J. Bulban 
Los Angeles — Rapidly 
? | for light 
n busine urcraft 
National Busin Aur 


innual 


ground swel turbine 
raft 
ind f 
point wher 
if | 
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ire W 

peed th 

engin to airframe 

reht a Grumman Wid 

250.) ] 

inadian Pratt 

if 500 hp Pl 
of a Beech 18. Indi 

General Electric has 

t its CF-700 turbofan 


» with it 


ind ¢ 
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its here 
of the 
ipproximately $10,000 


nilk t] t 
pi lat 
} 
del 
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urrentiy certincating 


270 hp continuous 


maximum P wer! 
which Bocing 
itv pe instal 
ipproximatels 

tooled for production 
ompany representative 


production, the price 
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rated ver the PT-6A, going to 

50 hp. helicopter version of the 
lesignated PT-6B (T-74-2 

for Army's ligh 

LOA) helicopter 
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i fuel con umption 
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ompany sai 
xpects to have its 2 | 
ivil version of the ]8 
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be i 
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00 Ib. gross 
Gl Company 
iat the CJ610 actually is a companion 


powerplant to the CF-700 aft4an, the 


Cessna Plans Addition to Administration Building 


New two-story office building at Cessn 
architect's drawing. Structure (far right 
administration building at left. Note { 


\ 


raft Co., Wichita, Kan., is depicted in this 
rects with the west wing of Cessna’s present 
tor heliport. 





Collins Weather Radar 
is Weight Conscious 


Weighs only 48.8 pounds . . . the light- 
est, smallest stabilized X-Band weather 
radar available. 


Collins transistorized WP-103 Weather 
Radar System provides complete air- 
borne radar service . . . with all the airline 
reliability of bulky conventional systems. 


The scope reveals an accurate, contin- 
uous picture of weather conditions 150 
nautical miles ahead of the aircraft in a 
120° (or 360°) sweep. Special contour 
circuits clearly define corridors of milder 
weather and sharp, black areas of in- 
tense activity. An optional bright tube, 
daylight-tube indicator needs no cum- 
bersome scope hood. New 12”, 18” or 
30” antennas adapt to fit any space 
requirements. 

For compact, lightweight reliability, look 
into Collins WP-103 weather eye. Con- 
tact Collins direct for further information. 


‘ tet By “ise 


COLLINS RADIO COMPANY + CEDAR RAPIDS, IOWA + DALLAS, TEXAG + BURBANK, CALIFORNIA 
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latter basically being a CJ-610 with the 
ift-fan assembly added 

Kew new aircraft were unveiled a 
NBAA’s display. Many were modifica 
tions of World War II types, such a 
idvanced versions of the Douglas B-26 
Among the noteworthy modifications of 
existing types were two different ver 
sions of the Beech 18 with tricvcle land 
ing gcar 

Neate 
Volspar version, which has been de 
gned to handle all past, present and 
future models of the Model 18 up to a 
gross weight of 10,000 Ib. for landing 


ind up to 10,500 Tb. on takeoff. Modi 


t of these appeared to be the 


fication was designed by engineer John 
Thorp, formerly of Lockheed and d 
igner of the Sky Scooter private plane 

Volspar, a contraction of the nam 
two Pacoima, Calif., firms (Volitan Avi 
ition, an aircraft conversion compan 
ind Paragon Tool & Die Engincernng 
hich specializes in turbine wheel man 
facture), intends to build the kits for 

rting Beech 18s to trcycl 

n, but will depend upo 

rm to market them. N« 

rently under way 


s | 
to handle th 


nox 
he if be 1TThS The 


main gcal whi j been moved ip 


proximately 45-in. aft, is ticd to a truss 
Ited to the main spar, plus some addi 
] I in the center wing to 


added torsional loads. All 


Fuselage Enlargement 
Rau 1 Star 


| 
modihied 


; ' 


i up 
ibin ar 
ind 


+} 


7 
ened approximate 
gcatl moved rearward 


, 


in ticd toan 


d to the wing, via tw 
ute nding forw ird Nose Cal 

main fuselage beams 

but controllabl 

irection. Price of the 

h modification is given 

tely $125,000 A compan 

tated that plans have 

further development of 

i modification utilizing cither 

the new cight-cvlinder Lycoming 720 

flat piston engines or Bocing 520 turbo 
props 

A new five-place light twin, the Sa 

turn Meteor II, was on static display 
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FAA Installs Height-Finding Radar 
Air height surveillance radar antenna, w hing almost 100 tons, is hoisted to a vertical 
position at National Aviation Facilities | crimental Center, Atlantic City, N. J. Devel- 
oped for FAA by W. L. Maxson (¢ t will be connected with nearby computing 


system to determine operating aircraft ts for traffic separation. 


j coll 
+ her 


tion, providing 18 additional 


power, the E-4 has a cruis¢ speed 


mph., sea level range of 225 m.., 
mum rate of climb of 1,340 fpm 
hover ceiling (out of ground effect 
+00 ft 

Sperry Phoenix Co. reported that it 
tting up a nationwide distribution 

n for its SP-3 light autopilot sys 
ind already has reached agreement 

ection bin t th Beech Aircraft Corp. for factor 

ind cleva tallation of the equipment and sales 

n ip tanks a1 igh the airframe manufacturer's 
loor. Vice president and chi r organization. Sperry is working 
necr of Saturn Aircraft Engu milar negotiations with other busi- 
Oxnard, Calif C. G. Tavlor plane makers. The single axis ver- 
Hiller displayed its new for n of the autopilot, weighing 64 Ib., 
E-4 helicopter, powered by ts $1,818. Other axis functions can 


coming VQ-540 Fitted wit! idded as desired 





Every Pratt & Whitney 


5 S > 


ircraft_ Jet Kngine 











Ow in Service...uses 


hittaker Products! 


78,000 Whittaker Controls Products in successful use on Pratt & Whitney 
Aircraft engines is an impressive record in PLANNED RELIABILITY! 


The superb performance.of Pratt & Whitney Aircraft jet engines at high 
altitudes, under extremely low temperatures, is assured by Whittaker Con- 
trois Anti-teing Systems incorporating Whittaker Valves. 


The wide acceptance of Whittaker Controls Products for the most difficult 
and exacting applications is the result of design integrity and precise 
adherence to sound engifeering and manufacturing principles. 


Advanced design concepts, environmental testing and quality-controlied 
production ...assure you of PLANNED RELIABILITY in every vaive and 
fluid control system that bears the famous Whittaker name! 


WHITTAKER CONTROL VALVES 
... the heart of the Anti-ici 
svete which protect Prat & WHITTAKER 
Whitney Aircraft jet engines. VW 
= CONTROLS 


DIVISION OF TELECOMPUTING CORPORATION 


Write for your copy of the Whittaker 
shen 8 ca nhac tbs: mail 915 North Citrus Avenue + Los Angeles 38, California 


production Capabilities Brochure Phone: HOllywood 4-0181 
‘'TimeProven Reliability in Fuel, Pneumatic and Hydraulic Fluid Controle and Syatems!"’ 


OTHER MEMBERS OF THE TELECOMPUTING FAMILY ARE: NARMCO INDUSTRIES, INC. « WHITTAKER GYRO * MONROVIA AVIATION 
e TELECOMPUTING SERVICES, INC. « ELECTRONIC SYSTEMS « DATA INSTRUMENTS * COOK BATTERIES * VALUE ENGINEERED 
PRODUCTS *« ELECTRONIC COMPONENTS « PHOENIX ENGINEERING * CONOLON SPORTING GOODS 





NEW AVIATION PRODUCTS 





Transistorized ADF 


'ransistorized automatic direction 
finder is intended for the general avia- 
tion market 

The ADF-T-12 system, employing 
transistorization and printed circuits, 1S 
70% lighter than former models. The 
receiver weighs 5.0 Ib., indicator/amph- 
fier 3.2 Ib. and the loop antenna 1.3 
Ib. Frequency coverage is 190 to 1,750 
ke. and ADF bearing accuracy is + or 
—3 deg. at levels of 100 uv/m and 
greater 

Motorola Aviation Electronics, Inc., 
Santa Monica, Calif. 


Water-Methanol Filter 


Full-flow filter, developed for the 
Rolls-Royce Dart engine water-methanol 
injection system, is in service on the 
Grumman Gulfstream 

The 20-micron filter employs a stack 
of circular wire cloth filter elements 
assembled on a keyed spindle. The fil 
ter, weighing 2 Ib., is fitted with a by- 
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pass relief valve activated by a tw 
pound rise in pressure differential. T| 
unit is cleaned by removing the filt 
stack, cleaning the individual element 
and reassembling. 

Screen Products, Inc., Passaic Ave., 
Caldwell, N. J. 


Liquid Hydrogen Valves 


Ball valves for liquid hydrogen ha 
dling applications are vacuum jacket 
to prevent boil-off 

Available in pressure and manua 
operated models, the stainless steel | 


valves range in size from # to 8 in. 
diameters. Valves are welded into th 
line to maintain the vacuum jack 
Top loading permits disassembly 
maintenance without 
valve from the line 

Hydromatics, Inc., 70 Okner Parkway 
Livingston, N. J. 


‘ 
i 


removing 


Hydraulic Servo Motor 


Hydraulic motor designed to cont 
missile tracking antennas is said to | 
suitable for flight control functions 
missiles and space vehicles 

The CMF-02 hvdraulic servo mot 
is less than 1 cu. in. in size and weigh 
4 0z. The motor develops 0.333 hp 
6,000 rpm; displacement is 0.02 cu 
per revolution 

Bendix Hamilton 
ton, Ohio. 


Division, Hamil- 


Explore the future at 


Honeywell 
Aero 


Challenging career opportunities are 
offered at Honeywell in advanced 
projects such as continuing develop- 
ment of the Gas Bearing Gyro above, 
for inertial navigation, autopilot ref- 
erence and other types of systems. 
Current openings: 

BSEE or MSEE with 2-3 years 
experience in such areas as servo- 
dynamics, vibratory mechanics, fluid 
mechanics, or advanced instrumen- 
tation techniques. Applicants should 
have an interest in design of pre- 
cision electro-mechanical devices or 
development of gyro devices and 
gyro complexes. 

BSEE or MSEE to work on the 
design and development of acceler- 
ometers, gyros, and gyro-complexes. 
Background and experience in design 
and development of transistorized 
circuits, digital technique experience, 
circuit design for generating and con- 
trolling pulses and gating techniques 
and micro-miniaturization are most 
desirable. 

To discuss these or other openings, 
write Mr. James H. Burg, Technical 
Director, Dept. 811, Aeronautical 
Division, 1433 Stinson Blud., Minne- 
apolis 13, Minn. 


Honeywell 


l'o explore professional opportunities in 
ther Honeywell operations coast to coast, 
send your application in confidence to H. K. 
Eckstrom, Honeywell, Minneapolis 8, Minn. 
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mC Bela ctem OF 


Herodotus, the historian, 
records (490 B.C.) the use 
of burnished shields for 
military signaling. This 
was the forerunner of 

the heliograph, invented 
by Sir Henry C. Mance, 
which came into wide use 
centuries later. 


SPACE TECHNOLOGY IN 


COMMUNICATIONS 


Lockheed's interest in developing the scien ommunications extends from the 
depths of the oceans to deep space. Its Mis | Space Division research programs 
deal with the development and application of statistical communication and decision 
theory in such areas as countermeasures; | try multiplexing and modulation; 
scatter communications; multiple vehicle track millimeter wave generation and 
utilization; sonic signal detection and proce idance of multipath degradation, 
and interference avoidance 

Associated research and development eft re directed toward propagation 
studies and advanced antenna design; low no plifiers; vehicle borne signal trans- 
mission and reception, data storage and prox lid state materials and devices 

The scope of such activities extends fror ced studies of naval communica- 
tion problems on and under the oceans; the y applications to satellite vehicles; 
on to the specialized communication prob f deep space explorations. Latter 
needs are exemplified by high frequencies, | ht and power, high stability, low 
effective bandwidth, extreme reliability and plicity requirements 
Engineers and Scientists: Investigating t! pectrum of communications is 
typical of Lockheed Missiles and Space Div id diversification. The Division 
possesses complete capability in more than 4¢ cience and technology — from 
concept to operation. Its programs provide ting challenge to creative engi- 
neers and scientists. They include: celestial ; communications; computer 
research and developnient; electromagnetic ropagation and radiation; elec- 
tronics; the flight sciences; human engineering tohydrodynamics; man in space; 


materials and processes; applied mathematics raphy; operations research and 


analysis; ionic, nuclear and plasma propulsion fuels; sonics; space medicine; 
space navigation; and space physics 

If you are experienced in work related to he above areas, you are invited 
to inquire into the interesting programs bein cted and planned at Lockheed. 
Write: Research and Development Staff, Dept 7A, 962 W. El Camino Real, 
Sunnyvale, Calif. U.S. citizenship or existing Dept. of Defense clearance required. 


Lochheed /wissives and SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM 

the Air Force AGENA Satellite in the DISCOVERER 
MIDAS and SAMOS Programs; Air Force X-7; and Army KINGFISHER 
SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ iTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA + HAWAII 





Pioneer V and Explorer VI, designed and con- 
structed by Space Technology Laboratories, 
are mankinds’ most important satellite achieve- Amphenol Products 
ments. Pioneer V has communicated with earth : 
across 20 million miles on its approach to the n Space 
vicinity of Venus. Explorer VI has probed the ’ . 
Van Allen radiation belts, sending to earth the with Pioneer V 
most comprehensive scientific data collected to M, 4 Explorer V/: 
date. 

Both of these extremely successful satellites : : 
employ AMPHENOL miniature components se- Micro-Ribbons 
lected for proved reliability. Potted Micro Rib- Miniature Hexes 
bons and hex. pin and socket types, Subminax SUBminax Connectors 
RF Connectors and Subminax Cable are used SUBminax Cable 
in each satellite for electrical interconnections 

AMPHENOL is proud to have its components 
contribute in this way to the exploration of 


Connectors manufactured by 

AMPHENOL CONNECTOR DIVISION 

Cable manufactured by ig 
AMPHENOL CABLE & WIRE DIVISION “ 
both of Chicago 


AMPHENOL-BORG ELECTRONICS CORPORATION + BROADVIEW, 


WHO'S WHERE 


(Continued from page 23) 





Changes 
R. M. Hatcher, manager-applied manu 
facturing research and process development, 
Convair Division of General Dynamics 
Corp., San Diego, Calif 
C. Edward Bold, manager-marketing op 
eration, General Electric Co.'s Special 
Programs Section, Radnor, Pa 
Carey A. Evans, systems director, Pr 
| cision Products Department, Nortronics 
Division of Northrop Corp., Norwood 
Thomas Hi. Mansfield, chief engineer 
| Servomechanisms, Inc., FE] Segundo, Calif 
Dr. Norman Lee Barr, head of biological 
; sciences and systems department, General 
Motors Defense Svstems Division, Warren 
Mich 
W. E. LeVelle, manager-manufacturing 
Beech Aircraft (Cx tp. s Boulder Colo 
Division 
Conan J]. Doyle, manager of Acronca 
Manufacturing Corp.'s Eastern region, De 
fen Products Division, with offic m 
Washington, D. ¢ 
Anselm Talalay, ecncral manager, B. | 
Goodrich Sponge Products, Shelton, Conn., 
ceding William R. Todd, retiring 
P. P. Hoppe, general engineering man 
ager Amphenol Connector Diviswn of 
| Amphenol. Borg F lectronics Corp Chicago 
Il)., and C. D. Stephenson, advanced prod 
uct cngimecting manager 
James F. On, Jr., manager-product sales 
Ser Corporation of America, Hicksville, 
N.Y 
Richard H. Horton, director of plans and 
narketing National Research Associates 
Coll Park, Md 
Perry Pollins, sales manager, Instruments 
Division, Laboratory for Electron Irv 
Boston Mass 
Ralph T. Dosher, Jr., manager, Automa 
Products Department, Geosciences & 
ventation Division of Texas Instru 
if In Houston, Tex 
Marion FE. Hines, senior scientist. Micro 
Associate In Burlington, Ma 
Robert L. Jannen, head of sales and mar 
ng. Leach Corp., Compton, Calif 
Thomas J. Horan, product manager-mi 
ib] Anaconda Wire & Cable Co 
and manager of the company’s new Ana 
onda Defense Electronics Services, Orange 
Calif 
I. Gilbert Dunkin, assistant manager-sales 
engineering, Canadair, Ltd., Montreal 
Drs. Henry D. Friedman and Robert W. 
Sittler have joined the Arrow Co., Lexing 
ton, Mass 
Charles E. Otterman, manager of clec 
tronic field services, National Astro Labora 
t s. Los Angeles, Calif., and James R. 
Welker, manager of metrology field ser 
ices 
Peter Serrell has joined the Santa Monica 
(Calif.) engineering office of Arthur D 
| Little, Inc., as head of mechanical develop 
ment operations 
| Don Williams, manager-ficld engineering 
| On Mark Couplings, Inc., Los Angeles 
Calif 
| J. R. Muchlberg, manager of aviation 
sales, Esso Standard Division, Humble Oil 
and Refining Co., New York, N. Y 
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New MB vibration unit extends range, accuracy 
and efficiency of accelerometer calibration 


The Cl e mt is a solid 
magnes ng s design guar 
sntees pure linear rr an absolute 
requirement for accurate calibration 
Amplifier and controls are enclosed in 
desk type console with ample panel 
space for accessories making up com- 


Now. for the first time, a single 


vibration transducers at any freque! 


accelerations up to 100 g. 


Complete and self-contained, the MB 
; new systen 


and money 
for fast, 


circuit mplify calibration proced 


Instrumentatl 


Powered by an extremely low distort 


produces 150 pound high-fidelity 


The new exciter-calibrator pictured 


continuing efforts t anticipate the 


It is another reason why engineers « 


advances in environmental tes 


; 


ing 


7 


you to accurately calibrate 
to 10,000 cps with 


system saves you space, time 
tes all the necessary 

bration. Newly designed 

nate special techniques. 
er, the MB Model C12 calibrator 
t 

ther example of MB’s 
he environmental test engineer. 

re recognize that the important 


MB. 


MB ELECTRO 


A OIVISION OF TEXTRON ELECTRONICS 


ics 


1078 State Street, New Haven 11, Conn. 


plete calibration system. 








Allied Research offers 
immediate key career 
opportunities in 10 
technological fields to 
scientists and engineers. 
For full information, 
forward your resume 

in complete confidence, 
A booklet describing 
Allied Research facilities 
and capabilities is also 
available on request. 


TO CONTROL 


EFFECTS 


... rely on the integrated engineering 


capabilities of Allied Research. 


For the control of vibration effects Allied 
Research has developed unique shock 
mounts which markedly diminish the 
force of external or internal vibration. A 
recent breakthrough in vibration isolation 
is a suspension system developed to 
guard delicate instrumentation against 
effects of environmental shock, tempera- 
ture and vibration ... without affecting 
the precision of initial angular alignment. 
Also company developed is the Deita- 
Mount, an all-metal shock mount of beam 
springs and sliding-load transfer points 
which imparts omni-directional stiffness 
without decrease in high-frequency isola- 
tion efficiency. 


Further evidence of Allied Research's 
ability to tailor a solution to the specific 
problem is in the development of a vibra- 
tion isolator for the guidance system of a 
long-range missile designed to withstand 
high sustained acceleration and unusual 
environment. Under development, too, is 
a servo-mechanized ‘‘active’’ isolator 
providing isolation against low-frequency 
excitation yet responding with negligible 
static deflections. 


For prompt, economical solution to shock 
and vibration problems investigate the 
broad, integrated capabilities of Allied 
Research. Write today for advice and as- 
sistance on specific problems, 


nage eR MME 


ALLIED RESEARCH ASSOCIATES, INC. 


43 LEON STREET, BOSTON 15, MASSACHUSETTS + GARRISON 7-2434 
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CAB Accident Investigation Report: 





C-54 Under VFR Crashes Into Mountain 


On Sept. 24, 1959, at approximately 
1717 AS.1 a Douglas C-54B-DC, 
N 63396, operated by Reeve Aleutian Air 
ways, Inc., as Flight 3, crashed into the 
northeast side of Great Sitkin Island killing 
ill 16 persons on board 

Flight 3 was a scheduled flight between 
Anchorage and Shemya, with intermediate 
stops at Cold Bay and Adak, Alaska. A 
routine takeoff was made at Cold Bay, and 
ill en route radio reporting points were 
made to the company within two or three 
minutes of their estimated times. At 1650 
AS.T., the flight reported that it was 100 
mi, northeast of Adak, at 4,500 ft., on top 
and in the clear. Flight 3 then estimated 
it would be over the Adak low frequency 
range at 1725 A.S.T. The flight was cleared 
to the Adak low frequency range, to main 
tain VFR on top, and to call Adak ap 
proach control when 30 min. out for land 
ing instructions. At 1715 A.S.T., the flight 
advised the company it was canceling its 
IFR flight plan and was proceeding VFR 
Two minutes later Flight 3 attempted to 
ommunicate with Adak approach control 
Upon hearing this message, approach con 
trol called the flight but was unsuccessful 
It was later determined that the aircraft 
had crashed on Great Sitkin Island and 
that there were no survivors 

This accident occurred as a result of the 
pilot’s failure to maintain flight in accord 
ance with visual flight rules over hazardous 
terrain 


INVESTIGATION 

Reeve Aleutian Airways Flight 3 of Sept 
24, 1959, was scheduled between Anchor 
age and Shemya, Alaska, with intermediate 
‘tops at Cold Bay and Adak. The flight 
was to remain overnight at Adak. The 
rew consisted of Capt. Eugene O. Strouse, 
First Officer Robert L. Pollom, Flight En 
gineer Brian D. Green, and Stewardesses 
Elizabeth A. Burke and Lorraine A. Hen 
derson. 

Pnor to ce parting Anc horage Capt 
Strouse reviewed the available en route 
weather data, including winds aloft and 
all forecasts The forecast weather from 
Sequam Island to Adak for the time the 
flight was estimated to fly this segment was 
for west to northwest winds 10 to 20 kt.; 
scattered clouds at 1,000 ft.; ceiling 2,506 
ft. broken to overcast; occasional moderate 
turbulence; occasional light rain or drizzle; 
and a freezing level between 4,500 and 
5,500 ft. msl. The tops of all clouds were 
forecast to be 5,000 ft A copy of this 
weather data was attached to the flight 
plan In addition to the above weather 
data furnished the crew, hourly sequence 
reports were relayed by company radio to 
ill its airborne aircraft. Following the re 
view of weather conditions a flight plan wa 
filed with, and approved by, company dis 
patch and ATC. This indicated a flight to 
Cold Bay in accordance with instrument 
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flight rules (IFR The aircraft 
refueled there and an IFR flight 
to Adak prior to departing Cold Ba 

Flight 3 departed Anchorage at 
with 22 passengers on board 
takeoff the aircraft was climbed 
ft.. the cruising altitude, and th 
proceeded in a routine manner 
Bay where it landed at 1330. | 
sengers were deplaned 

The aircraft was refueled d 
short stay at Cold Bay and Capt 
according to plan, refiled an IFR 
Adak. This flight plan specified a 
altitude of 1,000 ft. on top dir 
Akutan intersection, thence direct t 
he estimated elapsed time was thr 
plus 10 minutes with eight hour 
minutes of fuel on board; alternat 
Umnak and Shemya. Prior to tak 
aircraft was cleared by approach 
follows: “Cleared out of Cold Bay 

southwest via Mord\s 
maintain VFR  condit 


area 50 mi 
tersection 
top 

Flight 3 departed Cold Bay at 14 
reported over the Cold Bay low fr 
range one minute later At this t 
flight reported the tops of cloud 
1,200 ft., occasionally 1,600 ft 
vised that it would climb to and 
4.500 ft.; it also estimated the M 
intersection at 1445 The flight 
leared by approach control to 
further radio contacts with compa 
The flight reported it was at M 
intersection at 1445, 4,500 on tor 
timating Akutan intersection at | 
rival time over Akutan was reported 
estimating Easy I at 1524 Tt 
reported reaching this checkpoint 
and estimated arrival at Easy II 
At 1552 arrival over Easy II was r 
ind the next checkpoint, 100 mi. 1 
of Adak, was estimated as 1652 
point was reported at 1650, at 
the flight advised it was 4,500 o1 
estimated the Adak low frequency 
1725 At this time the company 
the flight that ATC had cleared 
low frequency 1 
top, and to call Adak approach 
126 18 megacy les 


rangc, to maint 


when 30 

landing instructions. The 

was then given as 29.95 
I'wenty-five minutes later, at 

3 advised the 

IFR flight plan and proceeding VFR 

two minutes after this message was 1 


ym pany it was can 


Adak approach control heard the f 
radio transmission from the flight 
ipproach control from Flight 3, 12 
Approach control answered the flight 
in a few seconds but neither this 
All times herein are Alaska Standar 
on the 24-hr. clock 

"Easy I and II are navigational fixes 
the route determined by cross bear! 


radio beacons 


ibsequent attempt to reach the flight was 
uccessful. The voice of the person making 
this last call was judged by the Adak con 
troller to be normal 
When the flight was 23 min. overdue, 
Search and Rescue was notified and a con 
erted effort was begun to locate the missing 
uircraft. At 1850 a Navy aircraft reported 
eing an orange-colored fire at approxi 
ately the 2,000-ft. level on the northeast 
de of Great Sitkin Island. This was later 
mfirmed to be the burning wreckage of the 
missing aircraft 
Civil Aeronautics Board investigators ar- 
rived at Adak the following morning at 
600. Conferences were immediately in- 
tiated with officials of Reeve Aleutian Air 
vays, the United States Navy, and the Fed- 
ral Aviation Agency. The trip from Adak 
Great Sitkin Island was made early the 
morning of Sept. 26. Because of sea con 
ditions amd the rugged coastline of the 
land, this trip necessitated the use of a 
U. S. Navy tugboat, the USCG Clover, a 
mal] motor launch, and finally, rubber rafts 
t beaching. After landing, a detachment 
of Marines guided the party to the accident 
ene 
Great Sitkin Island is composed of vol 
unic rock which rises from the ocean to a 
height of 5,740 ft. The island is approxi 
nately 14 mi. wide in any direction. The 
reckage was located on the northeast side 
f the island at an elevation of 2,100 ft 
1 30-deg. slope. It was determined that 
it impact the aircraft was making a right 
mbing turn and that it struck the moun 
tain when heading 285 deg. magnetic. In 
tial contact with the sloping ground was 
iade by the left outer wing panel followed 
quence by the left horizontal stabilizer, 
Nos. 1 and 2 powerplants, the fuselage, 
ind the Nos. 3 and 4 powerplants. The 
mpennage separated from the aircraft and 
remained in the initial impact area; all 
four propellers were found in this area 
Wreckage was distributed over a distance of 
411 ft. Engines Nos. 2 and 3 were found 
a ravine 400 ft. below and to the right 
f the main wreckage 
The forward section of the fuselage, 
luding the cockpit and nose section, 
d the nght wing were destroyed by impact 
and the fie which followed Fire 
uusly damaged the left wing, left land 
gear and housing, and the No. | engine 
landing gears were retracted when the 
dent occurred 
\n examination of the propeller domes 
Nos. 1 and 2 propellers showed that the 
les of these propellers were positioned 
ind 23 deg., respectively, from their 
pitch stops. These readings indicated 
it the engines were developing power at 
ypact. Dome readings of the other two 
ropellers could not be obtained 
Readings of all instruments recovered 
re determined to be unreliable. No evi 
1ce was found which indicated that a 
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malfunction of the aircraft or its com 
ponents had occurred or that fire had o¢ 
curred prior to impact. Examination of the 
company’s maintenance records showed th¢ 
aircraft to be in an airworthy condition for 
this flight 

It was further determined that the pilot 
copilot, and flight engineer were in th 
respective seats with their safety 


Its 
buckled and that all passengers were seated 
with their seat ts fastened at impact. N 
additional information of value was obtained 
at the accident site 

On Sept. 24, 1959, at the time of the 
accident, the weather was as follows: Great 
Sitkin Island was located in a cool area 
with high pressure cells to the no and 
south and low pressure areas the 
and west. One low pressure area was cen 
tered south of Anchorage, the other just 
east of the Kamchatka Peninsula There 
were no fronts or squall lines affecting the 
route of the flight 

Each day at 0800 the U. S. Weather 
Bureau station at the Anchorage Air 
issues for Reeve Aleutian Airways a | 
route forecast covering the Aleutian chain 
as far west as Shemya. On the day of the 
accident this forecast drew attention to the 
low pressure areas previously mentioned and 
described their anticipated moven 
was further indicated that west 
Harbor along the chain thet 
scattered to overcast clouds based at | 

a broken to rcast cloud deck 


and Adak 


inds 


Adak at 1645 


4 


yersonally checked 

n the Weather Bureau office prior t 
porting for duty at 0600 H uid 
that he briefed Capt. Strouse at 090! 
after this the first officer prepared the 

plan; the flight was then cleared t d 
Bay. He said all dispatching of the flig 
both at Anchorage and en rout: j 
complished in a routine manner 


t 
r 
I 


Capt. Strouse was hist employed by the 
company in 1950 as a copilot He was up- 
graded to captain on DC-3 equipment carly 
in 1951 and served in this capacity until 
September, 1955 From this date until 
March, 1957, he was employed elsewhere. 
He returned to the company in March, 
1957, as a captain on DC-4 equipment, 
became senior check pilot in June, 1957 


and chief pilot in February, 1958. He had | 
1 of 12,853 flying hours, of which] 
re as captain on DC-4 aircraft 

As chief pilot, Capt. Strouse had certain 
ympany 1 sponsibilities Among these 
were: pilot training, including proper ac- 
omplishment of all pilot en route and 
proficiency checks when due; the maintain- 
ing of all records pertaining to flight and 
the maintaining of records pertaining to the 

urrency of pilots’ medical certificate 
An examination of the captain's pertinent 
flight records indicated that he had taken 
the prescribed medical examination when 
duc These dates were noted on a com- 
pany record entitled “Pilot Five Year Rec- 
ord.” However these records onflict 
with the records of the local Federal Avia- 
tion Agency medical examiner and the Ait- | 
men Records Branch of the Federal Avia- 
tion Agency in Washington, D. C., which 
indicate that his last first-cla medical 
examination was taken Mar. 26, 1956 
Company flight records also indicated that 
Capt. Strouse and two other captains were | 
‘ for their proficiency checks. Both 
iencies are contrary to Civil 
In the former instance | 

ry for the pilot to take 
al examination each six months 
validate his airline transport 
whi equirt tf a cap- 
latter, an airline ot cannot 
a captain unless  pre- 

taken and pa 

istinct from the responsi- 
Strouse are hose of the 
tribed in Ci ir Regu- 
in part require thi ade- 
malt t all 
| with 
» regulations. In this ; vere were 
mpany files indicating that 
had taken each succeeding 
ination required after Mar. 26, 
ever, there were no Federal | 





or designated medical ex-} 

otds found to substantiate these. 
tal Aviation Agency representative 

that they had made periodic spot | 

of the company’s records and had | 

nd nothing to indicate that they were} 

ot in order. He further testified that if | 

pilot was asked if he had a valid medical | 
ettificate and he replied the Fed- 

ral Aviation Agency inspector was not re- | 

tired to actually inspect the rtificate for | 

alidity j 

When it was learned that Capt. Str ruse | 

apparently had not had a valid medical cer- | 
} period of ippr ximately three 

juiries were made of other local 

medical examiners by the Board investi- 

gators to ascertain if, in fact, an examination | 
had been taken and not recorded; none such 
was found These inquiries disclosed that 
C Strouse had consulted th an 
ophthalmologist in Anchorage on Aug. 14 
1958 The records of this examination 
indicate that his visual acuity was 20/4 


either ve vith orrection ind tra ilar 
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REVOLUTION 


REVOLUTION in electronics may have 
its genesis in the evolution and synthesis 
of four prime areas: the rapidly maturing 
technologies of semiconductor develop- 
ment and production, surface passivation 
and stabilization research, electronic 
ceramic engineering and controlled 

thin film deposition. Synthesis of effort 

in many scientific and engineering 
disciplines is required to achieve break- 
throughs in these areas and accelerate 
the evolution from conventional to 
microelectronic circuitry. The Solid State 
Electronics Department of Motorola’s 
Military Electronics Division is exploiting 
this approach as the key to long life 

and reliable performance of electronic 
equipment by eliminating excessive 
complexity in component interconnection, 


RELIABILITY improvement demands 
a reduction in the number of point- 
to-point connections used in equipment 
design. Highly specialized engineers, 
physicists and chemists, at Motorola, are 
making significant contributions to the 
new art of non-topological integrated 
circuitry. All well-qualified scientists and 
technicians seeking professional growth 
will find stimulation and challenge in 
the Motorola Solid State Laboratories. 


RECOGNITION and reward 

will be won by those who, by disciplined 
research in integrated circuits, help 
secure unconditional reliability. Write to 
the office in the area of your choice. 


CHICAGO 51. ILLINOIS 
1450 NORTH CICERO AVENUE 


ilitary Electronics Division Shel daar usbowen: Acas 
RIVERSIDE, CALIFORNIA 
8330 INDIANA AVENUE 
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KEL.-F seal protects fuel flow 


BRAND PLASTIC 


on rocket powered X-15 





The vital fuel line that feeds North American’s Chemicals— Molding Powders, Dispersions, Elas- 
star-chasing X-15 is metered by a system controlled tomers and Fluids, Fluorochemical Inert Liquids, 
with Flo-Ball valves made by Hydromatics, Inc. and specialty chemicals—for these fields. Write on 
To provide precise valving of liquid oxygen or other your company letterhead, specifying area of interest, 
cryogenic fluids they must open and close faultlessly to 3M Chemical Division, Dept. KAW-100, 
in five milliseconds! To keep these valves operating St. Paul 6, Minnesota. 


“KEL-F is a Reg TM. of 3M Co 





smoothly and without leaks, plastic rings made of 
KEL-F Plastic, a 3M fluorochemical, provide perfect 
sealing of sphere against valve seat. Other KEL-F 
Plastic parts provide a bushing, and a bonnet that 
fits around the Flo-Ball valve stem. 


The ability of KEL-F Plastic to perform efficiently 
in “impossible” environmental conditions is the 
reason Fluorulon Laboratories, maker of the seals, 
recommend them for such rugged applications. 
KEL-F Plastic is ideally suited for many uses in 
the field of rockets, missiles and aircraft. It exhibits 
zero moisture absorption, high dimensional stability, 
excellent moldability, electrical and mechanical prop- 
erties. Inquire about the complete family of 3M 





Z4 >. 
Miinnesora Jfinine ano ]Vfanuractrurine company %& , 
y 
..+ WHERE RESEARCH IS THE KEY TO imal Ad 

3: e 


CHEMICAL DIVISION 
La- § >> 
= hes 





P< 


110 





pressures 27-28-30 were found in cach cyc 
Vhese records were carefully studied by 
the Eye Research Foundation of Bethesda, 
Md., recognized experts in this ficld. ‘This 
organization determined that glaucoma was 
present as well as cerebrovascular diseas« 
Vhe extent to which the patient was affected 
by these conditions could not be deter 
mined without an autopsy bemg performed 
and it was impossible to perform an au 
topsy. Among the clinical states which are 
considered likely to occur in varying degrees 
is a result of this type of cerebrovascular 
disease are: total immobilization, partial 
unmeobilization, and disturbance of memory, 
judgment, and reasoning 

Part 29.2 of the Civil Aw Regulations 
clearly states what is required of an apph 
ant to obtain a first-class medical certifi 


ANALYSIS 


The Board recognizes the fact that Capt 
Strouse was held in high esteem bv lus 
ompany and was ina position of trust; also 
that the keeping of all flight records was 
left entirely up to him The Board also 
recognizes the company’s responsibility to 
maintain adequate records to assure com 
phance with 41.53(i)' of the Civil Air Regu 
fons In this mstance, a review of the 

ord of ¢ apt Stroux would have indi 
ated that his medical examination had been 
taken as prescribed. However, overdue pro 
crency checks should have been found 

As previou ly indicated Capt. Strouse 
wdical certificate was not current: his last 
nedical cxamination, required cach si 
months, had been taken some three years 
previously As chief pilot of the company 

well as bemg a company agent respon 
ible for the 
Capt. Strouse was in a position where hi 
readily could have falsified his own record 
The Board believes that if an FAA inspector 
iad asked for Capt. Strouse’s medical cer 
tifeate to examine it, during the th 
cars it was not current, the lack of its 
shidity would have been discovered 

(Great Sitkin Island was completeh 

d lk rographic fo 


abreve oh, } fe 


maimtenaace of pilot record 


ds of an 


me the land were u 
pper ver was thin with 
ft. and its base somewhat below thi 

Ihe lower laver had its top at 4,000 ft and 
» base at 1} ft. Each laver virtually cr 
ited an overcast ndition with very small 
break if any, m the lower deck Both 
layers converged over Great Sitkin Island 
resulting in a solid cloud condition There 
‘ 


no tog pt ipitation or turbulence « 


29.2 First Claas (a) Eye. Applicant shall 
have (1) A visual aculty of at least 20/20 
in each eve separately without correction 
Provided, that if the vision In either or both 
eves ia not poorer thar 0/50 and is brought 
up to 20/20 or better in each such eve by 
classes, the applicant may be qualified upor 
condition that correcting glasses be wor 


while exercising the privilewes of his airman 


5241) QUALIFICATION REQUIRE 
MENTS (a) ‘o alr carrier shall utilize 
any flight crew member or dispatcher, nor 
shall any such airman perform the duties 
authorized by his airman certificate, unless 
he satisfactorily meets the appropriate re 
quirements of 41.48 et« 

41.48 Certificate (a) Any pilot serving 
as pilot in command shall hold a valid air- 
line transport pilot certificate and a rating 
for the alreraft in which he is to serve 
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LET'S PLUG 


FOR BETTER TESTING W'TH EECo’S TEST SOCKETS 


Now all header-terminal components 
automatically become plug-in devices 
for test and evaluation, when you test 
solder-terminal relays, transformers, 
crystal cans, etc., with the new EECo 
universal test socket series. 

Dual, isolated contacts for each ter- 
minal on header eliminates solder 
joints or clip leads. 

Many standard configurations avail- 
able ,immediate delivery. New tech- 
niques make special sockets available 
at standard socket prices. 


AS-Series Test Sockets 


EECo RT-905 RELAY TESTER for faster, more ac- 


curate testing. Measures voltage and current simultane- 
ously, both pull-in and drop-out time, contact bounce. 
Automatic relay driving circuitry. Oscilloscope connec- 


tions and circuitry. 


SEND FOR DATA SHEETS AS-101 AND RT-905. 


Anaheim Electronics Division 


Electronic Engineering Company of California 


1601 East Chestnut Avenue « Santa Ana, Calif. 


Kimberly 7-5501 ¢ TWX: S Ana 5263 
EE 0-13 
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A rope over the top of a 
Weighs “% Ib. per ft. On one 
amd on the other end a w 
banana weighs 2 oz. per ir 
monkey, and the wt. of th 

age of the monkey's mothe 
mother are 30 years. '2 the wt 


} 


banana, is “4 as much as the wt 


The monkey's mother is 
is 3 times as old as its mot r 
monkey will be when it 

4 times as old as the monk 
mother was when she was 
as old as its mother was wh 


was when it was '4 as old 


Our Airtron Division ann 
uid cooling, dissipates 8 Kw 
power. A liquid-cooled version 


ANSWER TO LAST WEEK'S PROB! 
able second degree polynomial! 
(10a 10' b + cp) Tit ch 
ranges of N, viz., 21083, 18251 


the factors of the polynomial by 
solution: 111999888 (10583)? 


LITTON INDUSTRIES 
Beverly Hills, California 

















has the same length on cach side. 
d hangs a monkey holding a banana, 

sl to the wt. of the monkey. The 
The rope is as long as the age of the 
(in ounces) is as much as the 
The combined ages of monkey and 
of the monkey, plus the wt. of the 
of the wt. and the wt. of the rope. 
s old as the monkey will be when it 
was when she was '2 as old as the 
id as its mother will be when she is 
was when it was twice as old as its 
1s Old as the monkcy was when it was 
was 3 times as old as the monkey 
is now. How long is the banana? 


UCLA Engineering Student Newsletter 


1 dummy load which, without lig- 
iverage power and 2200 Kw of peak 
handles considerably higher powers 


This problem involves a factor- 


1 P aaabbbecc 


1), one is led to possible 
18249, 14917, and 10583. Dividing 
the divisor 3 or 37, gives the unique 





For Space Applications, Raytheon offers 
proven, off-the-shelf techniques in CW Radar 


Raytheon has been investigating, developing and 
producing Continuous Wave Radars for more than ten 
years. Impetus for the program was the anticipated 
problems of clutter rejection, ever-increasing inter- 
cept velocities, and low weight-high reliability re- 
quirements in the aero-space era. 

This pioneering effort has resulted in several 
dramatic achievements: multi-kilowatt, low noise 
transmitters; unique antennas that transmit and re- 
ceive simultaneously; a feed-through nulling device 
that adds isolation to the antenna; precise, highly 
sensitive Doppler data processors. 

Raytheon CW Radar Systems incorporating these 
advances are light weight, low volume and low cost. 
They are also simple, reliable, and require consider- 
ably less input power. 

For satellite intercept, space rendezvous, lunar 
or planet soft landings... for any space application 


requiring velocity data . . . Raytheon can now offer 
empirically proven CW Radar techniques. Existing 
Raytheon CW hardware is now operational in Missile 
Guidance, Altimetry and Doppler Navigation Systems. 


For CW Radar Brochure, write: 
DIRECTOR OF MARKETING, 
Equipment Division, 
Department L-1, Raytheon Company, 
West Newton, Massachusetts 
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any consequence immediately adjacent to 
the route imvolved 

Capt. Strouse was an experienced DC-4 
pilot and had acquired several years of 
experience flying this route while employed 
by Reeve Aleutian Airways 

Throughout the flight from Cold Bay 
to the last reporting point all reporting 
points were reached approximately when 
estimated. From this fact it must be con 
cluded that Capt. Strouse could have easily 
computed his position at the time he can 
celed the flight plan and should have known 
approximately how far he was from the only 
obstacle of any proportion along the course 
Since Great Sitkin Island is 5,740 ft. m 
height, and at the time was obscured from 
the pilot's view by converging cloud layers 
as well as the orographic formation sur 
rounding the mountain, and since the flight 
was cruising IFR on top at 4,500 ft., it is 
obvious that a change of course or altitude 
had to be made to avoid it. If the captain 
had elected to continue IFR, under the 
existing weather conditions, he would have 
had to change course, climb and maintain 
VFR on top, or request an amended clear 
ance for an altitude assignment of at least 
8,000 ft. (the minimum en route altitude) 
lo do this would have taken very litth 
extra time and this should not have been 
a deciding factor because the airplane was 
to remain overnight in Adak and no other 
uses were scheduled for it. Capt. Strouse 
did not clect to take any of the above 
courses of action, but instead decided to 
cancel IFR and proceed VFR 

At the time this decision was made, the 
aircraft was computed to be approximately 
35 naut. mi. from its destination and about 
9 naut. mi. from Great Sitkin Island. Duc 
to the lack of precise information, it is not 
definitely known what the cloud coverage 
was where the descent was begun; however, 
it is believed that it was slightly better than 
that in close proximity to Great Sitkin 
Island. It is logical to assume that a pilot 
with this captain's experience and back 
ground would not deliberately descend into 
a solid cloud condition after stating that 
he was going to proceed VFR He must 
have thought he could descend to a safe 
altitude below the clouds in accordance 
with visual flight rules and proceed in this 
manner to his destination 

Since the aircraft was apparently in the 
clouds just prior to impact, the Board con 
cludes that the pilot, for reasons unknown, 
did not continue to maintain visual refer 
ence to the extent necessary to navigat 
successfully through hazardous terrain 

The Board further concludes that the 
pilot did not know his exact position when 
he began the descent and thought he was 
cither to the nght or left of course or 
beyond the mountain 

It cannot definitely be determined to 
what degree, if any, the cerebrovascular 
disease from which the captain suffered 
contributed to this accident However, 
the fact that poor judgment is one of the 
results of this disease, it is possible that 
this may have caused him to attempt to 
proceed visually under conditions in which 
better judgment would have caused him to 
be more cautious 

In any event the Board must conclude 
that the failure to maintain flight over haz 
ardous terrain, in accordance with visual 
flight rules, was not compatible with the 
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degree of judgment expected of an 
pilot 
Ihe company has taken the f 
corrective action: All approaches int 
are to be made im accordance with 
ment flight rules. Photographic 
cach pilot's medical certificates ar 
made upon the pilot's receipt of 
tificate and placed in the fil 
Ihe Board determines that the 
cause of this accident was the capta 
ure to maintain flight in accorda 
visual flight rules during a di 
hazardous terrain 
By the Civil 'Acronautics Board 
Woirney Greuiicanp, ( 
Cuan Gurney. Vice ¢ 
G. Josern Minetti, Men 
Aran S. Bop, Member 
J. S. Bracpon, Member 


SUPPLEMENTAL DATA 


The Civil Acronautics Board wa 
of the accident at 2332 Sept 
\n imvestigation was unmediatel 
in accordance with Section 701 (a 
Federal Aviation Act of 1958 \ 
hearing was ordered by the Board 
held in Anchorage, Alaska, Oct 

Reeve Aleutian Airways, In 
han corporation with its princip 
in’ Anchorag Alaska The 
operates as an air carricr under a 
of public convenience and ne 
by the Civil Aeronautics Board 
operating certificate issued by the | 
Aviation Agency. These certificates a 
ize the carrier to engage in air tra 
tion of persons, cargo, and mail wit 
United States 

Capt. Eugene O. Strouse, age 4 
employed by Reeve Aleutian Airwa 
copilot May 27, 1950. He held an 
transport pilot certificate with DC-3 
Sikorsky $43, and Curtis C-46 typ 
His last proficiency check was taken 
14, 1958. His last FAA first-cla 
examination was taken Mar. 26, | 
had a total of 12,853 fying hour 
1,278 were in DC-4 equipment 

First Officer Robert L. Pollom, 
was employed by the company | 
1958. He held a valid commercial 
certificate with an instrument rating 
last FAA second-class medical cxamit 
was taken June 15, 1959. He had 
of 3,949 fiving hours, of which 85 
in DC-4 aircraft 

Flight Engineer Bran D. Green 
was employed by the company J 
1958. He held a valid flight engin 
tificate and a mechanic certificate 
airframe and powerplant rating H 


' 
accumulated approximately 


312 hr 
flight engincer 

Stewardess Elizabeth Ann Burke 
was employed by the company 5S 
1958 

Stewardess Lorraine Ann Hender 
26, was employed by the company N 
1958 

N 63396, a Douglas C-54B-DC 
manufactured Dec. 10, 1944, and 
purchased by Reeve Aleutian Airway 
Mar. 7, 1957 The aircraft had a 
lated a total of 38,390:46 hr. sin 
and 4,151:52 hr. since overhaul The 
craft was equipped with four Pratt 
Whitney R-2000-7M2 engines and H 
ton Standard propellers, Model 231 


are 
you 


looking 


for 
one source 
capable of supplying 
GSE 
of any type 
from the smallest precision 


component to the largest 


? 


weapon support system ¢ 


stop looking 


Phone Mr. E. D. Eaton, 
Manager, Ground Support 
Equipment Department, 
NA 3-1621. 

Or write for Brochure. 
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ELECTROMAGNETIC? 


A CHALLENGE TO EXCITE ANY ELECTRONICS ENGINEER 


WORTH HIS SALT... THE KIND RYAN NEEDS RIGHT NOW 


There is evidence that gravitation is electromag- 
netic. Yet many considerations concerning the ef- 
fects of gravitation remain to be determined if errors 
are to be avoided in the precalculated trajectories of 
space problems. 


As the world leader in C-W doppler systems, Ryan is 
constantly seeking answers to such unsolved prob- 
lems of navigation in space. This is one reason Ryan 
is the largest electronics firm in San Diego — and the 
fastest growing! If you are an electronics engineer 
ambitious to help advance the art, as well as your 
own career, we want you right now at Ryan Elec- 
tronics for important “frontier’’ work. 


Ryan Electronics employs over 2000 people and has 
over one-third of the company’s $149-million back- 
log of business. Under the leadership of some of 
America’s most prominent scientists and engineers, 
Ryan is probing beyond the known . . . seeking solu- 
tions to vital problems of space navigation. 


Expanding facilities of Ryan Electronics at San 
Diego and Torrance in Southern California are 
among the most modern in the West. You enjoy 
living that’s envied everywhere, plus facilities for 
advanced study. Send your resume or write for 
brochure today: Ryan Electronics, Dept. 5, 5650 
Kearny Mesa Road, San Diego 11, Calif. 


(S) DIVISION OF RYAN AERONAUTICAL COMPANY RYAN ELECTRONICS 
SAN DIEGO & TORRANCE - CALIFORNIA 





ALPAUrges Upgrading 
Of Airport Safety Aids 


Chicago—Reduction of airline acci- 
dents through nationwide improve- 
ment of airport safety aids is called 
for by the Air Line Pilots Assn., which 
disclosed the partial results of an ex- 
tensive survey of airport cquipment at 
the recent ALPA Safety Forum here 

In an initial report covering 30% 
of the lirports to be surveved, Carl | 
Ick, representing the union’s safety 
and engineering department, said that 
while ALPA anticipated the results 
obtained so far, the degree of deficien 
cies discovered was verv significant 

Major points, brought out in an 
analvsis of 170 survey forms tabulated 
as of this month, wer 
@ More runway lighting and marking 
is needed at 62% 

@ Rescue and fire-fighting services ar 
below standard at 92% 
© Runway visual range cquipment 
not available at 9¢ 

e Marginal snow removal cquipment 
and procedures exist at 50% 

© ILS approach facilities are lacking at 
0/% 

@ Airport surveillance radar 

stalled at 86‘ 

© Tower facilitics are not 

at 5S°% 

@ Insufficient obstruction lighting and 
marking exists at 76% 

© Taxiways are in need of repair and 
extension at 47% 

e Ramp and parking facilities need im 
provement at 56% 

© Inadequate runway clear zones and 
overrun areas exist at 60% 

® Additional approach lighting and rw 
way end identification lights are needed 
it COG 

@ Additional taxiway lighting and mark 
ing is required at 51‘ 


he sul 


Among pilot comments in t 
ere several complaints that dirt 
onstruction materials and gen 

runway conditions at La 

Airport amounted to “booby 
traps.” Referring to the recent Amer 
ican Airlines Electra accident at I 
Guardia (AW S¢ pt 38). 
ALPA spok 
tire is We Te 
pre licted 

Th pl blen f skid resistance on 

irport runways was discussed Pilots 


went on record as ftavoring more rf 


earch, developr ind operational 
testing of abrasive additions to con 
crete and isphalt runway surfaces 
AA representatives replied that the 
gency has been studving the problem 
is considering a full scale project 
solve it, after the completion of 
some basic research now being com- 


pl ted by NASA 
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SYSTEMS ENGINEERS 


here is your opportunity 
to join one of the most 
complete centers of 
advanced systems capability 


The Colun Division of North American Aviation 
is a cent f total systems capability. It is the 
designer a iilder not only of aircraft — such as the 
A3J Vigilante and the T2J Buckeye—but also of mis- 
siles, radio/radar telescope systems, seat ejection 
systems, a ther diverse products. The Columbus 
Divisior so the center of extensive advanced 
R&D pre ts. Here, there are unlimited opportuni- 
ties to contribute to advanced technology—and to 
forward vour own career 


Currently, the Columbus Division has openings for 
SYSTEMS ENGINEERS. These engineers will assume 
responsibility for airframe electronic systems. To 
qualify for these positions, men should have a back- 
ground ir r more of the following fields: ECM, 
radar, pack ng, reliability, antennas, data process- 
ing, recon! ince or associated systems and compo- 
nents, and gn of logic digital computers. They 
should have BSEE, or the equivalent, plus three 
years expe! 
If you meet these qualifications, and seek an oppor- 
tunity to ad e your career, please contact us right 
away. Send a brief resume in confidence to: 

Mr. J. A. Hitchcock 

Engineering Personnel, Box AW-387 

North American Aviation, Inc. 

Columbus, Ohio 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 
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THE ONLY 
THE ENTIRI 


COM! 


THE STANDARD PURCHASING REFERENCE 
OF THE AEROSPACE MARKET 


AVIATION WEEK’s Annual Buyers’ Guide is one 
source for buying information in all segments of the 
dynamic aerospace industry. It’s on the engineer's 
desk...at his fingertips...readily accessible... with 
needed information. 


The new 1961, 6th Annual Edition, now in prepara- 
tion, is more complete and essential than ever before, 
containing expanded listings on new products and 
companies in new areas of the total market. 


It will contain over 50,000 manufacturers’ product 
listings in 1,800 product categories. In addition to 
being quick and easy to use, the BUYERS’ GUIDE 
includes complete listings of government procure- 
ment agencies telling: Where to go; Who to see; 
What they buy. 


BUYERS’ GUIDE usage was demonstrated in a sur- 


vey conducted eight months after publication of the 
1958 editio1 

71% of respondents still had their copy 

60° of this group referred to it at least 

once a month 
This mean ir advertising is available to the pur- 
chaser or specifier at the moment buying information 
ynstant reference value and year long 
tiple exposure of your advertising. 


is needed 


life offers 


Advertise? 
clude a ref 


product listings are bold faced and in- 
ce to the page number of their adver- 
tion to an alphabetical advertisers’ 
a “product” advertisers’ index. To 
ith key industry sales leads the 
IDE contains Reader Service cards, 


tising. In 
index, thers 
supply you 
BUYERS’ GI 
If you sell to the aerospace industry, your advertising 
message belongs in the BUYERS’ GUIDE —as well 
as your company’s product listings. 


viation Week © 


@: 


ond Space Technology 





EMPLOYMENT OPPORTUNITIES 





EMPLOYMENT OPPORTUNITIES 
NATIONAL The Advertisements in this section include all employment opportunities —executive, management, 
technical, selling, office, skilled, manual, etc 


COVERAGE Positions Vacant Civil Service Opportunities Snotoymene Agence 


Positions Wanted Selling Cppertunities Wanted 
Part Time Work Selling Opportunities Offered lebor Bureous 


DISPLAYED ———RATES——— UNDISPLAYED 
The advertising rate is $52.00 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. Te Sgure advance payment count 5 average 
than # contract basis. Frequency rates quoted on request words as «@ line 
Position Wanted Ads are % of above rate 
An Advertising inch is measured %” vertically on a columa—3 columns counts as ! line 
30 inches to a page. 10% Wf full payment i# made in edvance for 4 consecutive 





Subject to Agency Commission Not subject to Agency Commiasioa 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N.Y 











Following pioneer achievements in reactor power 
plant developments, the Knolls Atomic Power 
Laboratory is now studying major problems in 
reactor and power plant simplification. Solutions 
to be achieved may considerably advance nuclear 
reactor applications 


Working on unique developmental problems at 
KAPL., engineers and scientists have access to an 
unusually broad range of specially-designed ex- 
perimental and test equipment...as wel) as the 
advantages of inter-professional consultation 
with experts in a number of related fields. Ad- 
vanced nuclear studies are available at both the 
Laboratory and nearby colleges. 


OR NUCLEAR ENGINEERS AND SCIENTISTS 
You are invited to inquire about openings in 


Mechanical Equipment Design / Control & Instru- 
mentation Design Reactor Design Analysis 
Power Plant Test & Analysis / Reactor Physics 
Nuclear Analysis | Coolant Technology / Com- 
puter Programming | Radiological Physics 


Please write fully in strict confidence to Mr. A. J. 
Scipione, Dept. 64.wn. U.S. Citizenship and appro- 
priate engineering or scientific degree required. 


ECTRIC 





sales experience References and resume on 
will position with a 


ADDRESA ROX NO. REPLIFR TO \ request ll consider any 
High level openings tor Development Deoeties ake Ges ot ae oot Ne nega I gay me ome 
Engineers needed for work on ad- Send to office nearest you 
NEW YORK 36: P.O. Bor 1 Air Force Armament & Electronic Squadron 
vanced aircraft, missile and space CHICAGO 11: 520 N. Michigan Ave Commander Voluntarily retiring as 14. Col 


2 SAN FPRANCISCO 4: 68 Post St 1 Nov 60. Desire challenys t . 
} 5¢ . mnging position execu 
vehicle applications. tive flying with potential of working nto 


" rhage hg ae Bo gy te om ay nm POSITIONS WANTED superv nary capes ty. wer d wee flying on 
egree in ng neering. ysics. ott ad perience 4 roug mu engine je 

chanics with minimum of 5 years experience in Pilet. USAF, airtine; e 30; euatouss ex- | Commercial certificate. Varied background in 
aeroelasticity, vibration or flutter. Showld have port sales mgr French, Spanish sires | operations, maintenance, personnel manage 
strong theoretical background in a —4 . position utilizing all qualifications me y ment and supervision. Outstanding effective- 
Sate oe proctioal experience ta Gynamise model Europe = Latin America Resume on re ness reports. Resume on request. PW-5345, 
design and testing, aircraft vibration and flight quest PW-5283, Aviation Week Aviation Week 


flutter testing. | 
DYNAMICS SPECIALIST Airline Captain Desires Permanent Position | Airline Captain, 14,000 hours. successful 
Degree in Engineering, Physics. or Applied Me- in California. Age 34 Type Ratings in V sales background pharmaceuticals: licensed 
chanics with experience in vibration, transient dy- count, Convair 240-340-440, DC-4. DC-3. & | real estate, insurance Stich. 46 Turrini 
namics problems, structural analysis, analog or C-46. Over 12,000 hrs. logged. 9000 hrs. | Circle, Danville, Calif 
digital simutation methods. Captain, 5000 hrs. 4 engine, 2500 hrs. over- 
THERMODYNAMIC and/or AERODYNAMIC water, 2000 hrs. turbo-prop. Presently fly- | Flight Engineer currently qualified on 749, 
HEATING SPECIALIS ng Viscount and DC-3 equip Three years 1049, 1049C, 10496, tc 6B, and DC7TB 


BS or MS in Engineering with 7 ~ 10 years ex- 1700 hours A&E and Commercial Pilot 


perience in thermodynamic heat transfer and/or Semadiatels avatianic Will aecept forcian 

—~ s—~ nia — ° employment Age 34, Married Resume on 
vtial $ Need En ineers? request. PW-5289, Aviation Week 

For confidential consideration send resume te: . le 


H. Lt. GORDON 
Professional Placement Manager Contact them through this SELLING OPPORTUNITY WANTED 
LOCKHEED AIRCRAFT 4 > oe hatte A os. U. 8. Geld maar 


- = 8, te ihe EMPLOYMENT OPPORTUNITIES section siding Panama traveling area seeks repre- 
LOCKHEED "sergio Division sentations Cleaning Chemicals, Rubber Prod- 
ucts, Others. RA-5461, Aviation Week 
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Immediate. long-range openings at 


EMPLOYMENT OPPORTUNITIES 


Stimulating climate 
for career growth, 


_ ORS. 
rr outdoor living. 


Fly casting on the Skykomish River near Seattle 


Boeing for 


STRUCTURAL, MECHANICAL AND AERONAUTICAL ENGINEERS 


Advanced aircraft projects of the future are expanding 
steadily at Boeing's Transport Division. This continuing 
growth has created a number of exceptional career open- 
ings for structural, mechanical and aeronautical engi 
neers. Long-range assignments are available immediately 
on advanced commercial flight projects. In addition, 
training assignments are available, on a selective basis, 
to engineers in other fields who wish to apply their capa- 
bilities to aircraft projects. 

At Boeing, builder of the famous 707 and 720 jetliners, 
you'll be working with the world leader in the field of 
multi-jet aireraft. You'll be backed by unexcelled re- 
search facilities, including the largest, most advanced 


wind tunne 
working it 
ducive io r 


The Boei 
congested Pa 
climate, nati 
lent schools 
living lor tl 


Drop a 
and expert 
port Divisi 
707-9NA,R 


ition in private industry. You'll be 
umic career environment that’s con- 


vancement, 


port Division is located in the un- 
orthwest, noted for mild year-round 
famous recreational facilities, excel- 
using, and healthful outdoor Western 
family. 


\ 


giving a resume of your educational 
ound, to: Mr. Robert W. King, Trans- 
ng Airplane Company, P.O. Box 


Washington, 


TRANSPORT Division ABABA Le 
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EMPLOYMENT OPPORTUNITIES 


SYSTEMS ENGINEERS, EE 


Immediate Opportunities 
P} 
In These De ve lopme nfaA 
Design Projects 


FIRE CONTROL SUB-SYS 
TEMS ncluding data har 
lling. computers, display. ref 
erence and contro 


for shipborne. submar 


land-based fixed and mobile 


weapons system 


DIRECTORS 
pedestals 
drives 


etc 


UNDERSEA ORDNANCE 
torpedoes mines and 
mobile countermeasure 
cluding seawater batterie 
propulsion equipment 
ance and associated test 


maintenance equipment 


RADAR & RADIO 
SCOPE ANTENNAS .. 


associated equipment 


INERTIAL GUIDANCE 
systems and sub-systems fo 
missiles, space vehicles 
face ships, submarines ar 


survey vehicles, et« 


LALLA I, 





If yow’re ready 
for a career-move in 


PRECISION 
ENGINEERING 


you can contribute 
to the success of 
General Electric’s 
Ordnance Department 


You'll be working in an engineer's 

department, a new department whose 
product is manufactured in the mind 
You'll be 


climate that is dedicated to making 


working within a managerial 


it easy for you to extend yourself 


oups, air-conditioned offices 
isible example of this advanced 

managerial awareness 

You'll be probing sensitive, intricate, 


d miniaturized inertial navigatic 


ed regularly t 
| ns lesser men might cal! 
impossible. You and vour contribution 


are important at Ordnance 


This is exciting work, and tough. It’ 
the man who Aas it and seeks only 

the opportunity to demonstrate and 

develop his talent, drive and concep- 

tua capacity 

And your rewards will be commensurate 

with your contributien. Ample oppor 

tunity exists for advancement both 

within the Ordnance Dept. and 

throughout General Electric, a company 

now employing 22,000 engineers 

anticipating a need for half again as 

many halfway through the "60's. Even 

more important, there's ample reom 

for rapid growth within the salary 

and responsibility structure of the 

job vou'll first undertake with Ord 

nance. Full tuition refund is available 

to you if you work as hard at gradu 

ate studies as you will on the job itself, 


Ordnance is located in the heart of 

the Berkshires. Halfway between New 

York and Boston, the Berkshires is 

one of the country's great cultural, 

sport, and recreation centers—a plus 

you'll find important to a rounded 

family life, the physical and non-tech- 

nical mental activity you so seek 

Positions are available to take maximum ad 
vantage of abilities and interests at most levels 
of experience and development. 

lf you are ready for this kind of move— not 
just vaguely discontent with what you're nou 
doing—send a brief resume to R. G. O'Brien, 
Manager, Professional Relations, Dept. 64 8 N 


ORDNANCE DEPARTMENT 


of the Defense Electronics Division 





For 


Information 
About Classified Advertising, 
Conte 


m & 1. Graw-. Hill 
fice = You. 


ATLANTA, 3 
1301 Rhodes-Hoverty Bldg 
JAckson 3.6951 
R POWELL 


BOSTON, 16 
350 Park Squere HUbbard 2-7160 
M J. HOSMER 


CHICAGO, 11 
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MOhawk 4-5800 
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EMPLOYMENT OPPORTUNITIES 


Interested 


a challenging new field of opportunity 
for electronic engineers at 


SIKORSKY AIRCRAFT 








*k To describe this unique field, only a brand 
new word would do, a word with two live roots: 
helicopters and electronics. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology 


In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi- 
cation systems, specialized electronic search and 
detection equipment to enhance the mission ca- 
pability of the helicopter, specialized sensors and 
automatic controls to increase its versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many assignments call for the ability 
to ‘advance the state-of-the-art in testing and in 
instrumentation. 


If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air- 
craft—pioneer and leading manufacturer of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 
HELITRONICS. 


(is 


' 
- 
- eu 


A 


e{]utitititiiiiiil 





For further information, submit 
your resume or make inquiry to 
J.L. Purfield, Personnel Department. 
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USE 
NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs 
or opportunities to the at- 
tention of men associated in 
administrative, executive, 
management, sales and re- 
sponsible technical, engi- 


neering and operating ca- 


The quest f rornad ires” by scientists atc CAL may 


uest for accurate 


one day permit tornado path prediction at great savings in life pacities with the industries 


property. Here, CAL engineers conduct meteorological radar echo 


applying Doppler radar techniques ither observation. The heart of served by McGraw-Hill pub- 


iw Tornado Warning Systen 
which has been developed for the United States Weather Burea lications. For advertising 


If you have a background of accomplishment in the fields of ra 


rates or other information 


nd electronics, and would Like the opporrunity to range into such areas 


l 
immospheri ciecericity 


‘ 


as propagation of! 


Cic atl 
weather radar, and experimental radar systems, CAL has op 


write: 
enings which 
you will find worth investigating 

More than 100 of the Laboratory's 400-man professional staff are 
electronic engineers or Classified Advertising Division 


Y a 


gf J CORNELL AERONAUTICAL LABORATORY, INC. 


of Cornell University McGraw-Hill 
e e 
J. V. RENTSCHLER Publishing Co., 


CORNELL AERONAUTICAL LABORATORY, INC. 
Buffaio 21, New York Inc 
e 


Please send mea copy of ‘A Community of Science.”’ 
Name 330 West 42nd Street 
New York 36, New York 


Street 


City Zone 





0 Please include employment information 
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Ph D.. Princeton. Theoretical Aero 
research in the fields of high 

1951. In 1956 he joined the 

ere, he pioneered the ablation 
entry problern 1 December 
High Altitude Aero 

ed more than 20 papers 

t ems. One of 

k Wave Structure in a Relaxing Dia 
appeared ti e Proceedings 
Rarefied Gas 


“EXPLORATORY STUDIES 
OF SPACE VEHICLES AND 
INTERMOLECULAR PROCESSES 


IN RAREFIED ATMOSPHERES 
...-provide a new technical challenge.” 


says Dr. Sinclaire M. Scala, MANAGER. HIGH ALTITUDE AERCDYNAMICS, 
AT GENERAL ELECTRIC'S SPACE SCIENCES LABORATORY 


“Now that manned and un-manned space vehicles are being 
considered for missions which involve not just minutes of re-entry 
time, but sustained hypersonic, high altitude flight — 
intermolecular processes in rarefied planetary atmospheres are 
keeping scientists at MSVD busy, motivated both by scientific 
curiosity — and a s: of urgency. 


“Since little fundamenta! work has been done in this flight regime, 
the people in my group face a new scientific frontier. They've a 
free hand in defining their own problems and initiating 
exploratory studies 


“In this virtually uncharted area, nearly every investigation 
undertaken produces results worthy of publication. And authorship 
is warmly encouraged at the Laboratory. All desired technical 
support is provided for the preparation of papers for scientific 
meetings and journa! 


“There is a type of academic informality here that is embraced 

by both extroverts and introverts in the group. Staff members get 
together for technica! exchange, when and as they like, or discuss 
a problem with associates doing research in other space sciences. 
There is no rigid protocol. The only requirements are rare abilities 
for original, theoretica! thinking and self-direction.” 


IF YOU ARE A THEORETICAL PHYSICIST OR AERODYNAMICIST (Ph.D.) 
interested in performing nal research in any of these areas: 

... Rarefied gas dynami »ck wave and transport theory, kinetic theory 

of gases, hypersonic he sfer and aerodynamic forces in near free 
molecular flow, partially zed viscous gas flow, molecular physics and 
non-equilibrium statisti echanics — 


You are invited to write in full confidence to: 
MR. D. G. CURLEY, DIV. 64-WN 
MISSILE & SPACE VEHICLE DEPARTMENT 


GENERAL @@ ELECTRIC 


$198 Ch« street, Philadelphia 4, Pennsylvania 


Other professional openings in: SPECIAL PROJECTS *¢ MATERIALS STUDIES 
ADVANCED AERODYN S e STRUCTURES AND DYNAMICS 





Ten f 2-0 nel ba hcl Bm 2 on mM hey mucin 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: 


UNDISPLAYED RATE: 


= ning sate le $31.68 por inch for afl advertising appearing on $2.70 a line, minimum 3 lines. To figure advance payment count 5 


other than on contract basis. Contract rates on request. 
AN ADVERTISING INCH is meosured % inch vertically on one column, 


3 columns—30 inches—to a poge 


average words as a line 
PROPOSALS, $2.70 o line an insertion 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style. 


BOX NUMBERS count as one line additional in undiepleyed ods. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N.Y. 36, NV. Y. 











FOR SALE 


LOCKHEED LODESTARS 


Wright 1820-56A Engines—HSP 33050 Props 
—1350 HP for T.0.—19,500 Ibs. Gross 
Weight—De-icer Boots—learstor Rudder 
Tabs—Fuselage Saddles—Sierracin Electri 
cally Heated Windshield—CB Fire Extin 
guisher—Edison Fire Detection—Sperry In 
tegrated Instrument System—Collins 51R3 
NAV—ARC Type 15 NAV—Dual ADF—Col 
lins 17M1-51X1A and ARC 210 Communico 
tion System—Bendix RDRIC Rador—2500 
VA Inverters—Executive Interior—Divan—6 
Sects — Tables —Closet—Lavatory—Complete 
Galley—Asking $50,000—Spores Available 
Brokers Protected 


Contact: Air Transport Department 
Continental Can Company, inc 
Box 791, Morristown, N. J 
Jefferson 8-3070 


DC-3 =| SEARCHLIGHT 


28 Passenger Interior 


P & W 1830 Engines Equipment 


Former Airline Airplane 


CENTRAL AiRcRart corp ||| LOCating Service 


P O Box 48-126 
MIAMI, FLA. No Cost or Obligation 

Tel. - NE 4-1171 - Wire - FAX 
This service is aimed at 
helping you, the reader of 


EXECUTIVE DC-3 ||| “SEARCHLIGHT”, to lo- 


RADAR—A-12 AUTOPILOT cate Surplus new and used 
1830-94 Engines—Excellent Condition aviation equipment § and 
FOR SALE OR LEASE—Will trade components not currently 

WILLIAM C. WOLD ASSOCIATES ‘ ~aetios ja gervice ic 
55) FIFTH AVENUE, NEW YORK 17, NY adve rtise d. (This ervice I 
Tel: Murray Hill 7-2050 Cable: Billwold New York for USER-BUYERS only) 




















CONVAIRS 
Airline and Executive 
Several of Beth Available 
Convair Trade-in 
DOUGLAS DC-3 
200 M.P.H. Al2 Autopilot 
Trades Accepted 
DOUGLAS DC-6 
DC-6A DC-6B 


Finance or Lease 
Also Grumman Twin Beech and Lockheeds in Stock 
Contact 


Frederick B. Ayer & Associctes, Inc 
250 Park Avenue, New York 17, New York 














WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
the aviation field 

















HIGH TEMPERATURE FASTENERS 
Engineering Catalog Number 286 on request 
Manufacturers AN—N.A.S.—M.&. S Digit Hardware 
SPECIALS TO YOUR SPECIFICATIONS 
Mercury air parts co., inc. 
9310 West Jeflorson Bivd., Culver City, Calif 
Telephone—UPton 0-5923—Telietype—CVR CY 4138 
TOUGH SPECIALS 10 DAY DELIVERY 








NEW /SURPLUS AT 401 ADJUSTABLE How to use: Check the deal- 

er ads to see if what you 

STOP COUNTERSINKS want is not currently ad- 

vertised. If not, send us the 

specifications of the equip- 

PEATURES: ment wanted on the coupon 

@ Oilite thrust bearings 

© Easily adjusted lock collar below, or on your own com- 

° a pany letterhead to: 
. ) 


interchangeable pilot j . . 
type (additional pilots Searchlight Equipment 


ch 4 . 
ee Locating Service 


Send check or c/o AVIATION WEEK 
money order P. O. Box 12, N. Y. 36, N. Y. 


USATCO Box 228, Elmont, N. Y. Your requirements will be 
brought promptly to the at- 


- : tention of the equipment 
Exceptional Executive 1956 £18S dealers advertising in this 
Low Time Engines section. You will receive re- 


Excellent Electronics taa dirartly . 
deatuiie teenies plies directly from them. 


Linden Flight Service, Inc., Linden, N. J. Searchlight Equipment Locating Service 
c/o AVIATION WEEK 
P.O. Box 12, N. Y. 36, N.Y 


Please help ua locate the following equip- 
t mpor 
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FOR SALE 
PBY, SA. Tow amphibian omen ym 2 


crew cargo passenger use. FS a 
tion Week 


$-Ss Helicopters, 8- ease or carge _— crew 
comp letely overhaulec licensed ar 

fin shed, like new ome available. N A. Kalt 
CApital 4-8 134, San Antonio, Texas. 
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po-si'tion 
Polaris Away 
and On Target! 


With the Navy's Ballistic Missile in the 
final stages of being readied for full 
perational status, NORTRONICS will put 
hoard every Polaris submarine vital aids te 
irrigation that start the missile on true 
purse. Continuous advancement of these 
d new navigational aids is necessary to 
neet the increasing requirements of an 
expanding Polaris Program. 


RADIOMETRIC SEXTANT 
PROJECT LEADER 
This position requires a man who can take 
he responsibility for overall technical 
rection of a major engineering program. 
will supervise and direct development 
ork on Nortronics’ Inertial Navigational 
Systems. This man should be an energetic 
group leader and have a knowledge of 
ervos, microwaves, electrical circuits and 
echanisms with some hydraulics. 
BSEE or ME with a minimum 8 years’ 
1 MS with 6 years’ experience in military 
electronics systems work required. 
For personal interview please submit 
resume and salary requirements to: 
Mr. Pau J. Dorr 
anager of Personnel 
ecision Products Department 
1) Morse Street, Norwood, Massachusetts 


NORTRONICS 
NORTHROP CORPORATION 
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LETTERS 





True Cooperation 


We much appreciated at SFERMA (So 
ciete Francaise d’Entretien et de Reparation 
de Materiel Aeronautique) the xtens 
given in Sept. 5 iss 


irbo Ir 


coverage your 
112 about our I 
project. 
A very accurate report 
from a technical point of view 
‘he commercial point of 
itself, but I wish to empha 
field capabilities of this au 
it in a class apart fr 
formance execu I 
All these 
done withou 
by Beech 
a brand 
technical 
] th 


leased « 


I 1 t 
ind I think 
can company 


Lidice 


I believe 
people to take a 
show Mr. Khru 
Americans reall 
G. Powers 

Because of 
other devices 
sot been able 
or Francis 
does not mean that « 
their gratitude for t 


ge brit ne 
gerous but nece 


I 
f 
I 


in this 
With 
Franci 
year to an 
group or air 
nificant contribution 
reconnaissance. A perpetual 
able plaques would be idequat 
Reasons for the institut: 
award are manifold. First 
in my mind at least, is let u 
Francis Powers is imprisoned in Sovi 


sia and will be for a long, long tim 
Secondly, let the Russians and the 
know there are 
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Americans who believe in 
standing firm for the rights and privileges 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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Swing Tail Amphib 


ecau 
ondition 
ym some of these pr »blems, 
Craft Marine Engineering 
umb to Cmdr. Maurer’s pitfalls 
to solve them. The 
ult from weather 
ontrol. The 


last three we encompass with our advanced 


ind doubts, we aim 
first two-points he raises re 


which no one 1s vet ible to 


design 
We believed the Army’s greatest need 


is true air mobility that can best be served 
by a high performance, STOL, turbofan 
yowered, small transport with amphibious 

The operation the commander 
many of 


delivery 


| 
versatility 
worned 
umphibian’s capabilitic Phe 
of personnel and cargo to an 

yway in k 


about is only one of 


ciearing $,VUU0U mi 


, pr 
ommander 


thy 


mary mission 

thinks 
} 

cle 


miman 1 an ] 


of Muinut 


Rif DINGER 
Airplane 
Seattle, Wash. 


(Aviation Week's caption should have 
made clear that the Cape Canaveral layout 
diagram has been superimposed on a photo- 
graph of Boeing's Seattle plant. The picture 
lavout included both the Minuteman com 
plex at the Cape and hardware shown at the 
Balhisti Missile inspection at 
Seattle. —Ed. ) 
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SIZE 8S SYNCHROS 
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CLIFTON PRECISION/PRODUCTS Co., INC. 
CLIFTON HEIGHTS PENNSYLVANIA 
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UNIVERSITY MICROFILE IN 
313 NW IST ST 
ANN ARBOR MICH 





Triggering the Navy's Polaris. Scheduled to be carried by 


the Navy’s latest nuclear-powered submarines, Polaris will extend 


American deterrent missile capability to every corner of the globe. 


MAveo 


AVCO CORPORATION, 75O0 THIRD AVENUE, NEW YORK 17, NEW YORK 


Polaris is armed and fuzed by Avco. 
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